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ADVERTISEMENT. 


The  present  differs  from  the  preceding  edition  in  some  re- 
spects which  appear  to  require  notice  in  this  place. 

The  most  important  additions  and  improvements  that  hare 
been  made,  consist,  first,  in  the  introduction  of  notices  or 
descriptions  of  about  eighty  minerals,  of  which  the  greater  part 
have  been  discovered  since  the  publication  of  the  preceding 
edition;  secondly,  in  the  insertion  of  the  results  obtained  by  a 
careful  examination  of  most  crystalline  minerals,  as  regards 
their  structure  and  cleavage ; thirdly,  in  the  addition  of  a 
figure  to  the  verbal  description  of  most  substances  found  in  a 
crystallized  state,  representing  the  primary  form,  and  another  the 
secondary  planes  in  connexion  with  those  of  the  primary  crys- 
tal, together  with  such  measurements  of  the  planes  as  I have 
been  able  to  obtain,  chiefly  by  means  of  the  reflective  gonio- 
meter of  Dr.  Wollaston ; in  the  fourth  place,  advantage  has 
been  taken  of  a translation  of  Berzelius’s  excellent  work  on 
“ The  Use  of  the  Blow-pipe  in  chemical  analysis,  and  the  exa- 
mination of  minerals  by  J.  G.  Children,  F.R.S.  L.  & E.  &c.” 
in  so  far  as  relates  to  the  more  simple  experiments  with  that 
useful  assistant  to  the  student  in  recognizing  minerals;  and 
fifthly,  the  meanings  of  the  names  by  which  minerals  are  com- 
monly known  in  this  country,  are  mostly  given  at  foot  of  the 
page  containing  the  description,  except  where,  being  chemical, 
they  manifestly  have  been  derived  from  the  composition  of  the 
substance.  . . 

In  regard  to  arrangement,  no  alteration  has  been  made  in  this 
edition,  except  where  new  and  more  satisfactory  analyses  de- 
manded a change : on  the  subject  of  the  arrangement  therefore, 
it  seems  requisite  only  to  add  that,  having  in  the  first  instance 
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adopted  it  as  being  in  my  own  estimation  the  most  advantageous 
to  the  student  that  I could  devise,  the  experience  of  its  utility 
now  induces  me  to  recommend  it  to  him  as  an  instructive  me- 
thod of  placing  the  minerals  in  his  cabinet.* 

In  pursuing  the  at  once  pleasant  and  laborious  investigations 
connected  with  the  important  characters  of  cleavage,  crystalline 
form,  and  measurement,  and  which  were  undertaken  with  the 
view  of  rendering  the  present  edition  more  instructive  to  the 
student,  it  will  be  imagined  that  I have  myself  derived  much 
information ; and,  although  some  new  facts  relative  to  these 
points  have  resulted,  it  must  be  acknowledged  that  much  yet 
remains  for  future  investigation. 

If  the  more  accomplished  mineralogist  should  coudescend  to 
consult  this  little  work,  he  will  perceive  that  the  measurements 
of  the  crystalline  forms,  and  especially  of  the  secondary  planes, 
are  not  precisely  exact,  do  not  on  all  occasions  relatively  agree  ; 
for  in  no  instance  has  it  been  attempted  to  correct  the  geometry 
of  nature  by  a resort  to  the  more  rigid  laws  of  calculation.  It 
has  been  ascertained  by  a comparison  of  the  measurements 
taken  from  similar  and  brilliant  planes  of  different  crystals, 
that,  owing  to  some  natural  inequality  of  surface,  the  same  pre- 
cise angle  is  rarely  obtained,  and  hence  those  given  in  the  suc- 
ceeding pages  cannot  be  expected  to  be  absolutely  exact.  Ex- 
perience, however,  leads  to  the  conclusion  that  the  limit  of  error 
is  considerably  withiii  one  degree, — that  it  rarely  exceeds  40 
minutes,  and  that  it  is  frequently  confined  to  a minute  or  two. 
The  measurements  annexed  to  the  figures  will  therefore  be  con- 
sidered only  as  near  ajyproxlmutioto  to  the  true  value ; but 
where  those  of  the  primary  form  have  been  obtained  from  planes 
produced  by  cleavage,  which  is  generally  noted,  when  that  is 
the  case,  in  the  description  of  the  mineral,  they  may  be  con- 
sidered as  approximating  the  truth  much  more  nearly  than  when 
taken  by  means  of  the  natural  planes.  A considerable  propor- 
tion of  the  whole  will  perhaps  be  found  sufficiently  precise  to 
form  a basis  for  the  calculations  of  the  mathematician,  and, 
together  with  the  accompanying  figures,  to  induce  the  student 
to  examine  the  forms  of  crystals,  and  to  delineate,  and  measure 
the  angles  formed  by  the  meeting  of  the  planes  by  which  the 
crystals  in  his  own  cabinet  are  bounded.  If  errors  should  be 
found  in  the  following  pages,  greater  than  those  above  alluded 
to,  they  are  to  be  attributed  to  my  own  want  of  exactness  in 
>1  * 

. * Having  adopted  it  in  my  own,  I add  that  my  plan  is  to  place  on  the 
outside  of  each  drawer  a .small  card  indicative  of  it*  contents ) — thus  sup- 
posing it  to  contain  certain  of  the  more  compound  alkalino-carthy  minerals, 
the  card  has  on  the  top  it,  say,  SILEX,  aluminr , lituc , potash,  and  beneath, 
the  names  of  the  minerals  contained  in  the  drawer. 
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noting  the  measurements  obtained ; for,  although  much  care 
has  on  all  occasions  been  taken  to  select  the  smallest  and 
most  brilliant  crystals,  and  to  note  the  results  faithfully,  it  is 
scarcely  to  be  hoped  that  errors  of  this  nature  have  altogether 
been  avoided. 

It  may  perhaps  be  concluded,  that  by  adopting  at  once  the 
figures  and  measurements  given  by  Haiiy,  and  other  mineralo- 
gists, much  chance  of  inaccuracy  might  have  been  prevented. 
But  it  must-be  observed  that  where  the  primary  form  is  not  a 
regular  geometrical  solid,  such  as  are  the  cube,  regular  octa- 
hedron, and  six-sided  prism,  the  means  resorted  to  for  deter- 
mining the  true  measurements — namely,  that  of  subjecting  the 
planes  obtained  by  cleavage  to  the  reflective  goniometer — is  a 
more  certain  method  than  that  adopted  by  Haiiy ; and  it  will 
be  perceived  that  a very  large  proportion  of  all  the  primary' 
forms  are  not  regular  geometrical  solids,  such  for  instance  as 
the  oblique  and  doubly  oblique  prisms,  and  the  very  numerous 
class  of  rhombic  prisms.  Where  the  cube,  regular  octahedron, 
six-sided  prism,  and  other  regular  solids  are  the  primary  forms, 
I have  adopted  the  measurements  given  by  Haiiy,  acknowledg- 
ing them  in  all  cases  by  annexing  the  letter  II,  or  by  some  other 
mode ; first,  however,  verifying  them  in  most  cases  by  the  re- 
flective goniometer.  In  a very  few  instances,  the  authority  of  the 
Comte  de  Bournon  has  been  resorted  to,  but  not  without  ac- 
knowledgment. It  will  of  course  be  understood  that  where  no 
authority  is  mentioned  the  measurements  have  been  obtained 
by  the  reflective  goniometer,  and  from  what  is  said  above  that 
they  must  be  considered  only  as  approximations.* 

In  regard  to  the  figures  to  which  the  measurements  are  an- 
nexed, it  may  be  observed,  that  these  are  not  in  all  cases  the 
representatives  of  single  crystals,  for  in  some  of  them  are  asso- 
ciated the  planes  observed  on  two  or  three  : thus  occasionally 
rendering  the  form  more  complicated  than  any  single  crystal  I 
have  seen,  but  not  more  so  than  may  probably  be  found  here- 
after# This  mode  has  been  adopted  as  offering  to  the  student 
the  greatest  assistance  that  I could  devise,  since  it  combines  at 
one  view  all  the  observed  planes,  without  increasing  enormously 
the  bulk  and  consequent  expense  of  the  work,  as  must  have 
been  the  case  if  all  the  varieties  of  form  had  been  given  sepa- 
rately. As  to  the  drawing  of  the  figures,  it  remains  to  be  ad- 
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* In  some,  though  comparatively  few  instance*,  the  crystals  of  a substance 
have  not  been  found  sufficiently  bright  for  the  use  of  the  reflective  goniome- 
ter ; the  common  goniometer  has  then  been  resorted  to,  and  the  measure- 
ments taken  by  it  arc  always  distinguished  by  having  the  letters  c.g.  annexed 
to  them.  • 
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ded,  that  they  are  not  given  as  the  result  of  a laborious  exe- 
cution by  the  assistance  of  the  rules  of  geometrical  projection  ; 
but,  in  the  general, only  as  diagrams  wanting  the  precision  which 
in  that  case  might  have  been  claimed  for  them,  and  drawn 
without  any  other  rule  than  such  as  the  hand  and  eye  coaid 
furnish. 

The  letters  on  each  plane  of  the  larger  figures,  have  been  so 
placed  according  to  the  system  of  notation  adopted  in  the 
“ Familiar  Introduction  to  Crystallography,  &c.  by  H.  J. 
Brooke,  F.R.S.  &c.”  a work  which  may,  without  hesitation,  be 
recommended  strongly  to  the  Student,  as  being  calculated  to 
teach  the  interesting  science  on  which  it  treats  in  its  most 
pleasing  form,  and  of  which  the  first  part  is  so  simple  that, 
without  any  reference  to  trigonometry,  geometry,  or  algebraical 
calculation,  it  shews,  by  means  of  the  figures  of  crystals  and 
attendant  explanations,  the  position  on  the  primary  forms  of 
every  secondary  or  modifying  plane  to  which  those  forms  are 
liable,  and  thereby  the  transitious  of  one  form  into  another; 
and  here,  if  he  be  so  inclined,  the  Student  may  stop,  after 
having  gained  all  that  a purely  mechanical  view  of  the  sub* 
ject  will  afford  him,  or  he  may  proceed  to  the  Second  Part,  in 
which  Cr)stallography  is  treated  more  scientifically;  and  it 
may  be  added  that  the  pupil  may,  iii  either  case,  attain  such  a 
knowledge  of  it,  as  will  not  fail  to  open  to  him  new  sources  of 
delight  in  this  interesting  department  of  Mineralogy. 

To  the  author  of  the  fore-mentioned  work,  I am  under 
much  obligation  for  assistance  on  various  points  connected  with 
the  improvements  which  it  is  confidently  hoped  will  be  mani- 
fest in  the  present  Edition.  Often  as  his  name  occurs  in  its 
pages,  I have  been  yet  more  often  indebted  to  him,  not  only 
for  the  loan  of  specimens,  amongst  which  were  several  that  I 
could  not  otherwise  have  obtained,  but  for  assistance  in  the 
clearing  up  of  many  difficulties  which,  without  his  help,  would 
have  been  left  in  doubt,  or  would  have  terminated  in  error. 

My  acknowledgments  and  thanks  are  also  thus  publicly  due 
to  several  others  of  my  friends.  To  Thomas  Allan,  F.R.S.  L.&E. 
for  many  useful  criticisms,  of  which  1 have  not  failed  to  avail 
myself,  as  well  as  for  the  liberal  transmission  from  Edinburgh 
of  some  rare  and  valuable  minerals.  To  Ashhuret  Majendie, 
M.G.S.  for  the  loan  of  well-defined  crystals  of  several  scarce  sub- 
stances. To  Samuel  Luck  Kent,  M.G.S.  for  a free  access  to  his 
Cabinet  upon  all  occasions,  and  for  his  cheerful  permission  to 
avail  myself  of  the  advantage  in  any  manner  that  might  tend  to 
benefit  the  work,  and  even  for  the  presentation  to  me  of  some 
rare  substances.  To  Henry  Heuland,  For.  Sec.  G.S.  for  some 
valuable  minerals  presented  to  me  in  a manner  consistent  with 
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his  well  known  liberality  ; a liberality  which  also  I have  ex- 
perienced in  numerous  instances  from  G.  B.  Sowerby,  F.L.S. 
to  whom  likewise  I am  greatly  indebted  for  many  valuable 
hints,  and  for  the  readiness  with  which  he  has  upon  all  occa- 
sions endeavoured  to  promote  my  views. 

In  conclusion,  if  the  utility  of  a nice  investigation  of  the 
structure  of  crystallized  minerals,  and  the  measurement  of  their 
angles , should  become  an  inquiry,  it  may  be  replied  that  they 
often  determine  the  differences  existing  between  minerals  which 
greatly  resemble  each  other.  This,  as  is  observed  more  at  large 
in  the  following  ‘ Introduction,*  is  fully  exemplified  in  the 
differences  discovered  by  means  of  the  reflective  goniometer, 
between  the  measurements  of  the  primary  rhomboids  of  carbo- 
nate of  lime,  carbonate  of  lime  and  magnesia,  and  carbonate  of 
iron  ; minerals  which  often  so  greatly  resemble  each  other,  that 
the  difference  between  them  can  only  be  ascertained  by  a re- 
sort to  chemistry,  or  the  reflective  goniometer.  The  utility  of 
a close  attention  to  this  instrument  has  been  further  manifested 
since  the  foregoing  was  written,  and  in.  a very  remarkable 
manner : — a mineral  which  has  always  been  considered  as 
bitterspar  from  the  Tyrol,  and  of  which  the  primary  crystal  is 
a rhomboid,  not  distinguishable  by  the  unassisted  eye  from  that 
of  either  of  the  foregoing,  was  found  by  the  reflective  goniome- 
ter to  afford  measurements  differing  from  them  all ; the  cause 
of  this  became  manifest  by  a resort  to  analysis,  which  proved  it 
to  be  a new  compound,  namely,  a carbonate  of  magnesia  and 
iron.  The  reflective  goniometer  is  moreover  of  great  use  to 
the  Geologist,  who  finds  those  rocks  which  are  termed  primi- 
tive, and  many  of  those  which  are  called  transition,  or  the 
oldest  secondary,  to  consist,  not  of  one  homogeneous  mass,  as  is 
often  the  case  with  those  of  a newer  origin,  but  of  two  or  more 
minerals  so  intermixed  and  associated,  that  a reference  to  the 
Chemist  is  of  little  avail  to  him  ; by  such  means  he  may  indeed 
become  informed,  whether  a particular  earth  or  alkali  is  to  be 
found  in  the  mass,  but  the  various  substances  of  which  it  is 
compounded  are  often  too  minute,  and  therefore  too  intimately 
associated  with  the  others,  to  allow  of  a determination  as  to 
which  of  the  component  substances  may  contain  the  earth  or 
the  alkali  so  discovered.  Hence  structure,  if  it  exist,  becomes  a 
character  of  essential  importance  ; for  it  will  be  found  that  frag- 
ments, far  too  minute  for  analysis,  will  often  afford  brilliant 
planes  well  adapted  to  the  use  of  the  reflective  goniometer.  A 
knowledge  of  Structure  therefore,  and  of  the  measurements  of 
the  primary  forms  of  minerals,  is  very  important  to  the  Geolo- 
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gist ; but  where  structure  does  not  exist,  the  examination  of 
the  various  external  characters  of  the  minute  portions  forming 
the  aggregate  of  the  rock,  are  often  of  singular  advantage ; and 
hence  the  Geologist  should  become  intimately  acquainted  with 
the  external  characters  of  at  least  all  such  substances  as  are 
found  entering  into  the  composition  of  rocks.  Mineralogy 
therefore  is  in  reality  essential  to  the  Geologist;  it  is  the  very 
alphabet  to  the  older  Rocks , and  it  is  probably  to  be  attributed 
in  great  measure  to  the  want  of  due  preparation  for  the  study 
of  these  rocks,  by  an  intimate  acquaintance  with  minerals  in  the 
simple  state,  that  the  primary  and  transition  tracts  of  England 
and  Wales,  have  been  investigated  in  a far  less  degree  than 
those  of  a newer  origin. 

4 It  has  been  said  of  Crystals,’  says  the  Abbe  Haiiy,  4 that 
they  are  the  flowers  of  minerals ; an  observation  concealing 
a very  just  idea  beneath  the  air  of  a comparison  which  appears 
to  be  only  ingenious.’  The  importance  of  6 form  will  become 
more  evident  ’ he  further  observes, 4 if  in  pursuing  our  inquiries 
into  the  niceties  of  the  mechanism  of  structure,  we  conceive 
all  these  crystals  as  the  assemblages  of  integrant  molecules 
perfectly  resembling  each  other,  and  subject  to  the  laws  of 
regular  arrangement.  Thus,  although  by  a superficial  notice  of 
crystals  we  might  adjudge  them  to  be  only  the  sports  of  nature, 
a more  intimate  acquaintance  with  them  leads  to  this  conclu- 
sion,— that  the  Deity,  whose  power  and  wisdom  prescribed 
the  unerring  law's  of  the  planetary  motions,  has  also  established 
those  which  are  obeyed  with  the  same  fidelity,  by  the  molecules 
composing  the  various  substances  concealed  in  the  recesses  of 
the  Earth.’ 

May  10  th,  1823. 
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TO  THE  SECOND  EDITION. 

THIS  second,  and,  as  I trust  it  will  be  found,  greatly  im- 
proved edition,  bears  an  aspect,  in  some  if  not  many  respects, 
different  to  (hat  of  the  first  edition. 

In  this,  the  physical  characters  of  minerals  are  treated  of 
in  such  a manner  as  appears  to  be  consistent  with  the  object  of 
the  work  : the  explanations  of  terms  have  been  revised,  and  are 
considerably  increased : and  as  most  of  the  known  substances 
are  now  described,  this  will  be  found  far  more  copious  than  the 
former  edition.  The  synonyms  are  given  to  such  an  extent  as 
seems  useful,  and  have  been  derived  from  the  works  of  three 
eminent  French  mineralogists,  Haiiy,  Brochant,  and  Brongniart; 
those  of  Werner  have  been  taken  from  the  work  of  professor 
Jameson;  from  which  also,  and  from  the  4 Manual’  of  Aikin, 
the  names  adopted  by  their  authors  are  given,  when  they  differ 
from  those  under  which  the  minerals  are  described  in  the  follow- 
ing  pages.*  The  synonyms  will  however  be  found  much  more 
at  large  in  the  useful  * Nomenclature’  of  Allan.  The  figures  J 
of  the  primary,  and  some  of  the  most  important  secondary 
crystals,  which  in  this  edition  are  annexed  to  the  accounts  of 
most  of  those  minerals  which  have  been  found  in  regular  forms, 
will  it  is  hoped  be  useful;  inasmuch  as  these  figures,  and  the 
familiar  descriptions  accompanying  them,  will  form,  as  it  were, 

* Only  the  first  letters  of  the  names  of  these  authors  are  added  to  their 
synonyms,  except  that  Brochant  and  Brongniart  are  distinguished  from  each 
other;  the  former  by  the  Br.  the  latter  by  the  Bt.  When  any  other  author 
is  quoted,  the  name  is  given  at  full  length. 

$ These  figures  were  engraved  on  wood  by  W.  Hughes,  of  No.  17, 
Hatfield  Street,  Blackfriars  Road,  who  possesses  great  skill  in  the  various 
departments  of  his  art.  That  errors  will  be  observed  in  some  of  the  figures, 
is  beyond  doubt;  but  as  they  belong  to  the  drawing  more  than  to  the 
engra’ving,  they  are  less  the  fault  of  the  engraver  than  of  the  author;  for 
whom,  it  may  be  allowed  as  an  apology,  that  all  those  which  are  annexed  to 
the  descriptions  of  minerals,  were  drawn  without  even  the  aid  of  a ruler;  for 
the  great  length  of  time  required  for  their  delineation  accurately  by  geome- 
trical projection,  forbade  the  attempt,  but  it  is  hoped  that  they  will  be  intel- 
ligible. 
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a stepping- stone  for  the  beginner  to  the  curious  and  interesting 
department  of  crystallographical  research.  Figures  and  de- 
scriptions of  both  goniometers  have  likewise  been  added,  toge- 
ther with  remarks  on  their  use  and  comparative  value.  Much 
attention  has  been  given  to  collecting  the  localities  of  the 
minerals  of  our  own  country ; and  in  this,  the  catalogue  of  my 
own  cabinet,  which  includes  a large  proportion  of  the  known 
British  minerals,  has  been  of  great  advantage. 

On  the  subject  of  the  order  of  description  adopted  in  this 
edition,  a short  chapter  will  be  found  in  the  Introduction, 
preceding  the  ‘ Tabular  Arrangement.*’  It  seems  requisite 
only  to  say  in  this  place,  that  in  principle  it  differs  but  little 
from  that  of  the  first  edition.  As  the  smallness  of  the  type 
and  the  thinness  of  the  paper  of  this  volume,  will  probably  be 
objected  to  by  some,  I wish  to  observe  that  they  were  preferred 
with  the  intention  of  compressing  the  whole  as  much  as  possible, 
in  order  to  adapt  the  book  to  the  convenience  of  the  young 
mineralogist,  and  of  the  traveller. 

The  most  effectual  and  advantageous  method  of  acquiring  a 
competent  knowledge  of  minerals,  is  undoubtedly  that  of  per- 
sonal instruction.  The  superiority  which  France  and  Germany 
have  attained  in  mineralogical  science,  is  in  great  measure  to  be 
attributed  to  the  facility  of  obtaining  instruction,  both  public 
and  private;  of  which  there  was  an  almost  total  deficiency  in 
this  country,  until  lately.  Each  of  our  Universities  has  now  its 
professor,  and  private  instruction  is  attainable.  The  metropolis 
and  its  neighbourhood  are  not  without  advantages  in  this  respect. 
Lectures  are  given  at  the  public  Institutions.  The  time  and 
attention  of  Mrs.  Lowry,  of  'Litchfield  Street,  whose  fine  col- 
lection of  minerals,  and  of  models  and  instruments  used  in 
mineralogical  and  geological  researches,  cannot  fail,  under  her 
instruction,  of  being  advantageous  to  her  pupils,  are  occasionally 
given  to  this  object:  and  T.  Webster,  of  No.  20,  Betlford- 
street,  Coveut-garden,  who  is  one  of  the  Secretaries  of,  and 
Draughtsman  to,  the  Geological  Society,  and  has  the  immediate 
care  of  its  valuable  collection,  and  whose  acquirements  may 
thence  be  estimated,  also  dedicates  a part  of  his  time  to  instruc- 
tion in  the  sciences  of  mineralogy  and  geology,  as  well  as  to  the 
teaching  of  drawing;  a knowledge  of  which  is  intimately  con- 

* The  Tabular  Arrangement  includes  th©  varieties  of  each  mineral.  Thus, 
Tremolite  is  noted  as  occurring  crystallized,  fibrous,  and  asbestifortnt  which 
allows  the  opportunity  of  placing  on  the  page  a mark  against  each  variety 
included  in  the  cabinet  or  the  collector,  arm  the  number  of  the  drawer  in 
which  it  is  deposited ; thus  affording  at  once  a catalogue  of  the  cabinet,  and 
the  means  of  a ready  access  to  each  specimen. 
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nectcd  with  those  sciences,  and  in  the  instruction  of  which  he 
has  adopted  the  most  expeditious  and  advantageous  methods  lie 
can  devise. 

Instruction  in  crystallography  is  also  attainable.  N.  J. 
Larkin,  of  Gee  Street,  Somer’s  Town,  who  is  a teacher  of  the 
mathematics,  is  in  the  habit  of  teaching  their  application  to  the 
theory  of  crystallization.  A perfect  knowledge  of  this  most 
beautiful  theory  can  only  be  attained  by  a correct  acquirement 
of  the  mathematical  principles  on  which  it  is  founded;  never- 
theless, the  theory  is  also  taught  mechauically  by  N.  J.  Larkin, 
in  a few  Lessons,  by  the  assistance  of  models.  These  models, 
tut  in  box-wood,  with  great  accuracy  and  beauty,  may  be  had 
of  Bate  in  the  Poultry,  and  Mawe  in  the  Strand,  at  one  guinea 
each,  as  well  as  complete  sets  of  models  of  all  the  crystals 
described  by  Jiauy  in  his  Treatise  on  Mineralogy,  at  the  price 
of  sixteen  pounds  the  set. 

Mineralogy,  as  it  is  too  commonly  pursued,  is  made  to  con- 
sist more  in  the  recognition  of  minerals  than  in  the  knowledge 
of  what  may  be  termed  its  principles; — more  in  the  possession 
of  specimens,  and  in  that  satisfaction  which  arises  from  arranging 
them  in  their  places,  than  in  subjecting  them  to  those  investi- 
gations which,  when  once  they  are  attempted,  are  found  to 
constitute  the  real  value  and  even  the  charm  of  the  science. 
The  beginner  may  he  assured  that  it  is  replete  not  less  with 
entertainment  than  with  instruction  ; for  whether  the  obser- 
vation of  the  physical  characters — of  structure,  phosphores- 
cence, or  electricity — or  whether  the  blow-pipe,  or  those  in- 
vestigations which  belong  to  chemistry,  may  be  most  congenial 
to  him,  each  w ill  be  found  to  possess  an  ample  source  of  grati- 
fication, in  the  instruction  which  cutious  phenomena  never  fail 
to  convey  to  the  mind,  and  in  the  exertion  of  the  ingenuity  ‘ 
required  for  their  developement. 

It  may  be  assumed  that  the  physical  characters  of  minerals 
are  more  likely  to  interest  the  generality  of  students,  as  being 
more  obvious,  and  probably  more  consonant  with  their  general 
pursuits,  than  the  chemical  characters.  Of  the  physical, 
Structure  will  be  found  the  most  inviting  and  most  uniform, 
and  therefore  the  most  important  of  them  all.  The  tnknner 
in  which  it  is  treated  of  in  the  Introduction,  being  purely  me- 
chanical, Is  not  likely  to  satisfy  the  mineralogist,  for  whom 
indeed  it  is  not  designed;  but  perhaps  may  interest  the  student 
sufficiently  to  induce  him  to  pursue  tiie  subject  still  further; 
and  what  if  I say,  to  tempt  him  to  complete  his  acquirements 
by  a resort  to  the  works  of  the  Abbe  Haiiy,  in  which  he  will 
find  Structure,  and  its  interesting  and  beautiful  consequence, 
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regular  external  form,  illustrated  by  the  application  of  the  • 
mathematics  to  its  laws.* 

The  discovery  of  a new  earth,  a new  alkali,  and  three  new 
metals,  has  of  late  increased  the  catalogue  of  mineral  elements. 
This  catalogue  (Introduction,  p.xlviii)  otters  to  our  notice  some 
striking  considerations,  when  viewed  as  including,  according  to 
the  present  state  of  our  knowledge,  all  the  component  materials 
of  the  crust  of  the  globe.  This  crust  however  is  primarily  con- 
stituted of  eaithy  compounds,  in  which  only  two  or  three  of  the 
metals  are  found  either  intermixed,  or  in  a state  of  combination  ; 
for  the  metals  and  metalliferous  ores  principally  occur  in  the 
veins  which  traverse  mountainous  or  hilly  countries,  and  their’ 
quantity,  as  compared  with  that  of  the  rocks  which  enclose 
them,  sinks  into  insignittcance.  The  alkalies  occur  in  too 
tritting  a proportion  to  be  of  much  consideration  in  this  point  of 
view  ; and  the  acids,  excepting  the  carbonic,  and  their  bases, 
excepting  perhaps  only  carbon,  are  similarly  circumstanced. 
But  if  we  would  look  still  more  narrowly  into  the  composition 
of  the  crust  of  the  globe  as  consisting  chiefly  of  the  earths  and 
earthy  minerals,  we  shall  find  that  only  three  of  the  ten  earths 
which  have  been  discovered,  namely,  silex,  alumine,  and  lime, 
are  found  to  constitute  its  great  bulk  ; for  although  magnesia  is 
a constituent  of  a mountain  rock,  it  is  by  no  means  plentiful,  nor 
docs  magnesia  enter  into  its  composition  in  a large  proportion. 
The  other  earths  are  found  only  in  comparatively  small  quantity, 
and  chiefly  if  not  altogether  in  veins. 

If  however  we  pursue  the  investigation  further,  we  shall  find 
that  the  three  earths  above  mentioned  are  compound  bodies, 
consisting  on  the  average  of  about  50  per  cent,  of  oxygen,  com- 
bined with  the  bases,  silicium,  alumium,  and  calcium,  iu  the 
proportion  also  of  50  per  cent,  in  the  aggregate. 

Now  if  we  turn  our  attention  to  what  is  known  of  the  nature 
of  these  four  elements,  oxygen,  silicium,  alumium,  and  calcium, 
which  primarily  constitute  the  great  mass  of  the  crust  of  the 
globe,  some  curious  facts  will  be  presented  to  our  consideration. 
The  first  and  most  abundaut  element,  oxygen,  has  eluded  the 
vigilant  eye  of  the  analyst,  being  known  to  him,  in  its  purest 
state,  only  in  combination  with  caloric,  as  a gas  : — silicium  and 
calcium,  although  they  may  have  been  rendered  visible,  can 

* In  the  investigation  of  the  structure  of  minerals,  their  partial  destruction 
at  least  is  inevitable:  but  for  this  or  any  other  investigation  connected  with 
the  science,  specimens  smaller  and  less  valuable  than  the  generality  of  those 
admitted  into  our  cabinets  will  suffice.  But  whenever  I have  had  occasion 
to  seek  specimens  for  such  purposes,  I have  always  found  in  the  mineral 
dealers  of  the  Metropolis,  a prompt  and  liberal  attention  to  my  wants. 
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scarre'y  be  said  to  have  been  seen  in  a separate  form,  and  hence 
their  precise  nature  is  unknown; — while  calcium  has  been  ob- 
served to  possess  the  colour  and  lustre  of  silver;  but  as  it 
spontaneously  takes  fire  the  instant  of  its  exposure  to  the  air, 
its  natute  has  not  been  examined. 

It  is  admirably  observed  by  my  friend  J.  G.  Children,  that 
u with  four  simple  elements  (oxygen,  hydrogen,  carbon,  and 
nitrogen,  a brief  alphabet  for  so  comprehensive  a history)  has  a 
bountiful  Providence  composed  the  beautiful  volume  of  the 
living  world;  where  turn  to  what  page  we  may,  fresh  loveliness 
meets  the  eye,  fresh  cause  of  admiration  and  delight.”  (Essay 
on  Chem.  Analysis,  p.  271.) 

That  part  of  the  creation  therefore,  which  is  animate , is 
composed  of  some  of  the  same  elements  as  the  inanimate:  and, 
according  to  the  present  state  of  our  knowledge,  the  elements 
employed  by  the  great  Artificer  of  the  Universe,  in  the  formation 
of  the  globe,  and  all  the  animal  and  vegetable  creation,  scarcely 
exceeds  the  number  of  fifty  (Introd.  p.  xlviii)  reckoning  as 
elements  some  substances  which  are  suspected  to  be  compounds. 
And  when  we  reflect  upon  the  fact,  that  a very  few  of  these 
actually  constitute  a very  large  proportion  of  the  whole; — upon 
the  nature  of  these  elements,  that  several  even  of  those  which 
have  been  employed  in  by  far  the  most  important  degree,  have 
either  eluded  our  research,  or  are  known  to  us  chiefly  by  their 
agencies; — upon  their  wonderful  arrangement,  subservient  to 
the  purposes  of  organization  in  the  living,  and  structure  in  the 
inanimate; — upon  the  affections  and  properties  of  matter  in 
general;  we  may  adopt  the  language  of  the  Abbe  Haiiy,  and 
say,  that  Nature  is  thus  exhibited  u under  an  aspect  which 
claims  for  its  Author,  the  tribute  of  our  admiration  and  our 
reverence.” 

' May,  1819. 
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INTRODUCTION. 


§ 1.  THE  investigation  of  the  structure  of  the  earth  belongs  • 
to  the  science  of  Geology.  It  may  however  be  interesting  to 
take  a rapid  survey  of  the  present  state  of  our  knowledge  re- 
specting it,  were  it  only  for  the  sake  of  shewing  its  iutinpate  1 
connexion  with  mineralogical  pursuits. 

In  speaking  of  the  earth  and  of  our  knowledge  of  its  nature, 
it  is  essential  that  the  limited  extent  of  that  knowledge  should 
always  be  had  in  remembrance.  We  are  acquainted  with  it, 
only  to  a very  inconsiderable  depth  ^ and  when  it  is  recollected 
that,  in  proportion  to  the  bulk  of  the  earth,  its  highest  moun- 
tains are  to  be  considered  merely  as  unimportant  inequalities  of 
its  surface,  and  that  our  acquaintance  does  not  extend  in  depth, 
more  than  one-fourth  of  the  elevation  of  these  mountains  above 
its  general  level,  we  shall  surely  estimate  our  knowledge  of  the 
earth  to  be  extremely  superficial ; that  it  extends  only  to  its 
crust. 

The  term  ‘ Crust  of  the  Earth  * therefore  relates  only  to  tho 
comparative  extent  of  our  knowledge  beneath  its  surface.  It  is 
not  used  with  the  intention  of  conveying  an  opinion  that  the 
earth  consists  only  of  a crust,  or  that  its  center  is  hollow  ; for  of 
this  we  know  nothing.  The  term  may  not  be  philosophical,  but 
it  is  convenient. 

The  nature  of  the  crust  of  the  earth  is  most  readily  studied 
in  mountains,  because  their  masses  are  obvious ; and  also  be- 
ceause,  as  they  are  the  chief  depositories  of  metalliferous  ores, 
the  operations  of  the  miner  tend  greatly  to  facilitate  their  study. 
Mountains  are  composed  of  masses  which  have  no  particular  of 
discernible  shape  : or,  as  is  more  commonly  the  case,  of  strata* 
or  beds,  either  horizontal  or  oblique,  sometimes  nearly  vertical. 
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In  these  masses  and  beds  diflVrent  structures  have  been  ob- 
served. Some  of  them  are  crystalline  ; that  is  to  say,  are  com- 
posed of  crystals  deposited  in  a confused  manner,  as  in  granite, 
or  of  crystals  imbedded  in  some  other  substance,  as  in  porphyry. 
These  crystalline  rocks  contain  no  organic  remains ; and,  as 
they  are  always  found  beneath,  never  above,  those  which  do 
contain  them,  they  are  considered  to  have  been  of  earlier  for- 
mation, and  therefore  have  been  termed  Primitive  rocks. 

Other  mountain  rocks  have  no  appearance  of  crystallization  ; 
but,  on  the  contrary,  seem  rather  to  have  been  formed  by  the 
mere  falling  down,  or  settlement,  of  the  substances  of  which 
they  are  composed,  from  the  solution  which  contained  them. 
These  are  always  found  ahove,  never  beneath,  the  crystalline 
rocks  ; and  often  contain  a vast  abundance  of  organic  remains, 
both  animal  and  vegetable.  The  more  ancient  of  these,  or  such 
as  contain  the  remains  of  animals  of  which  the  genera  and  species 
are  extinct,  are  called  Transition  rocks : the  more  recent,  or 
such  as  contain  the  remains  of  animals  most  nearly  resemb- 
ling those  now  inhabiting  our  oceans,  are  called  Floetz  or 
Flat  rocks,  because  their  position  is  considerably,  or  perfectly 
horizontal : the  former  have  received  the  name  of  Transition, 
as  connecting  the  primitive  with  the  floetz  rocks.  By  many 
mineralogists  the  transition  and  the  floetz  are  classed  together 
under  the  name  of  Secondary  rocks. 

Primitive  and  secondary  rocks  have  suffered  considerable 
change  and  ruin  from  causes  which  it  is  not  our  present  object 
to  notice  ; and  their  disintegrated  portions,  having  been  formed 
anew,  now  constitute  that  peculiar  description  of  deposit  which 
is  termed  alluvial,  or  diluvial,  and  which  therefore  consists  of 
debris  of  rocks.  Such  are  some  clays,  gravel,  sand,  &c.  and  these 
often  contain  the  remains  of  land  and  amphibious  animals,  and 
of  fish  : they  are  found  above  the  preceding,  or  sometimes  rest- 
ing immediately  upon  primitive  rocks. 

But  there  is  still  another  and  a very  different  kind  of  rock, 
abundantly  found  in  certain  countries,  which  may  in  great  mea- 
sure be  considered,  like  the  preceding,  as  resulting  from  the 
ruin  of  rocks,  but  from  an  opposite  cause,  or  by  an  agent  di- 
rectly the  reverse,  viz.  by  fire  ; constituting  those  known  by 
the  name  of  volcanic  rocks : many  of  these  strongly  bear  the 
marks  of  heat,  and  even  of  fusion  ; some,  on  the  contrary,  offer 
no  evidence  of  their  having  been  subjected  to  heat. 

Lofty  mountains  composed  of  primitive  rocks  usually  present 
rugged  and  uneven  summits,  and  steep  acclivities  on  the  sides, 
as  though  they  had  suffered  by  convulsion.  Such  as  are  wholly 
or  externally  composed  of  secondary  beds  or  strata,  are  lees 
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rugged  on  the  summits  and  sides  ; their  summits  are  fiattish,  or 
somewhat  rounded,  and  their  sides  present  acclivities  more 
easily  accessible ; and  are  still  more  so  when  covered  by  allu- 
vial matter,  which  serves  to  fill  up  their  roughness  and  hollows, 
and  often  presents  a nearly  plane  surface. 

Both  primitive  and  secondary  mountains,  more  particularly 
the  former,  are  traversed  in  various  directions  by  fissures,  of 
different  dimensions.  Those  fissures  are  not  ofteu  empty,  but 
are  partially,  and  sometimes,  though  but  rarely,  wholly  filled 
with  stony  or  metalliferous  substances,  but  not  often  by  portions 
of  the  rocks  they  traverse.  These  fissures  are  termed  Mineral 
Veins:  of  whatever  substance  or  substances  the  body  of  a vein 
may  be  composed,  its  sides  are  commonly  very  determinate, 
and  are  by  the  miner  called  the  walls  of  the  vein. 

From  these  veins,  a large  proportion  of  all  the  minerals  which 
are  found  in  the  cabinet  of  the  mineralogist,  are  extracted  ; in- 
deed almost  all  such  as,  from  their  rarity,  brilliancy,  or  pecu- 
liarity of  form  and  combination,  possess  the  greatest  attraction 
for  the  mere  collector ; but  these,  though  in  these  respects  they 
may  be  the  most  curious,  are  by  uo  means  the  most  important. 

Mineralogy,  is  a science  of  so  .great  interest,  that  it  would  be 
much  to  be  regretted  if  its  real  objects  aud  tendency  were  mis- 
understood, or  suffered  to  degenerate  into  an  avidity  merely  for 
the  collecting  of  what  is  brilliant  or  rare.  It  is  capable  of 
affording  larger  and  more  useful  attainment  than  the  possession 
of  an  unique.  To  the  attainment  of  the  science  of  geology, 
which  is  intimately  connected  with  agriculture  aud  the  arts  of 
life,  that  of  mineralogy  is  essentially  requisite. 

The  study  of  mineralogy  therefore  does  not  include  only  a 
knowledge  of  the  more  rare  and  curious  minerals  ; there  is 
nothing  in  the  mineral  kingdom  too  elevated  or  too  low  for  the 
attention  of  the  mineralogist,  from  the  substances  composing 
the  summits  of  the  loftiest  mountains,  to  the  sand  or  gravel  on 
which  he  treads.  It  is  true  that  the  aggregated  masses  of  com- 
pound rocks  are  not  arranged  in  a mineralogical  collection  ; hut 
it  must  be  remembered  that  each  of  the  substances  of  which 
such  aggregated  masses  are  constituted,  are  all  comprehended 
in  a mineralogical  arrangement,  and  therefore  find  their  places 
in  the  cabinet.  Granite,  it  is  true,  is  not  to  be  found  there ; 
bat  its  components,  quartz,  felspar,  and  mica,  are  met  with  in 
every  one. 

Thus,  then,  by  the  study  of  what,  in  opposition  to  the  term 
aggregated  rocks , may  be  termed  simple  minerals , the  mineral- 
ogist becomes  enabled  to  detect  the  substance  with  which  he 
holds  acquaintance  by  itself,  when  aggregated  with  others  iu  a 
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iv  Of  the  Objects  of  Mineralogy, 

mass  ; and  thus  he  becomes  qualified  for  the  more  difficult,  and 
more  important  study  of  the  science  of  geology  ; which  embraces 
a knowledge  of  the  nature  and  respective  positions  of  the  masses 
and  beds  composing  mountains  ; and  indeed  of  country  of  every 
description,  whether  mountainous  or  otherwise. 

It  is  not,  therefore,  or  at  least  it  ought  not  to  be,  the  sole 
object  of  the  mineralogist,  to  be  able  to  distinguish  the  several 
genera  and  species  of  mineral  substances  ; nor  should  his  atten- 
tion be  confined  to  the  mere  task  of  recognizing  a mineral  at 
first  sight,  or  of  being  capable  of  at  once  assigning  it  a proper 
place  in  his  cabinet.  He  should  hold  a more  eularged  acquaint- 
ance with  minerals,  and  with  the  circumstauces  attending  them, 
in  what  may  be  termed  their  native  places ; he  should  know 
something  of  the  positions  they  respectively  bear  towards  each 
other  in  those  places ; he  should  become  acquainted  with  their 
relative  ages , deduced  from  the  nature  of  the  rocks  in  which 
they  are  found  ; their  comparative  scarcity  or  abundance  ; their 
combinations;  the  countries  in  which  they  occur;  and  their 
characters , both  internal  and  external. 

This  knowledge,  it  may  be  repeated,  is  the  first  and  requisite 
step  in  the  science  of  geology : not  that  it  is  esseutial  to  this 
science  that  every  mineral  should  be  accurately  known  : some 
are  of  comparatively  little  importance  in  a geological  point  of 
view,  from  their  extreme  scarcity ; but  it  is  essential  to  become 
acquainted  with  simple  minerals  in  the  general,  because  of  some 
of  them,  many  of  the  vast  masses  of  the  earth  are  composed. 

Minerals  which  are  found  only  in  primitive  rocks,  are  said  to 
belong  to  primitive  countries ; by  which  name  are  designated 
such  tracts  as  are  chiefly  composed  of  primitive  rocks.  The 
substance  in  or  on  which  a mineral  is  found,  is  called  its  gangue 
or  matrix ; when  in  its  natural  place  or  position,  a mineral  is 
said  to  be  in  situ ; when  this  place  and  position  are  known,  we 
are  acquainted  with  its  habitat. 

OF  THE  CHARACTERS  OF  MINERALS. 

§ 2.  It  is  one  of  the  first,  if  not  the  first  inquiry  of  those  who 
are  uninstructed  in  mineralogy,  if  a specimen,  of  quartz,  for 
instance,  to  be  shewn  to  them,  how  they  may  recognize  it.  The 
reply  necessarily  is,  that  it  is  essential  to  observe  it  closely,  to 
study  it,  to  mark  with  precision  its  characters  : — that  as  mine- 
rals are  not  organized  bodies,  their  characters  are  less  defined, 
and  therefore  not  so  readily  intelligible,  as  those  of  such  bodies 
as  possess  regular  organization  : — that,  in  fact,  there  is  no  trea- 
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Of  the  Characters  of  Minerals.  ▼ 

tise^  by  a reference  to  which,  the  beginner  is  enabled,  if  he  take 
up  a mineral,  to  arrive  at  once  at  a knowledge  of  its  nature : — 
that  therefore  at  present  practical  observation  is  the'only  mean 
of  attaining  this  knowledge.  It  will  be  of  advantage,  then, 
that  these  characters,  and  the  mode  of  observing  them,  should 
be  pointed  out. 

§ 3.  Although  long  experience  and  attention  give  a facility 
in  recognizing  minerals  by  mere  inspection,  this  facility  can  only 
be  acquired  by  such  means.  There  are  some  few  minerals  which 
may  at  once  be  detected  by  some  simple  experiment ; that  is  to 
say,  there  exist  a few  possessing  some  one  character  which 
decides  with  precision  what  the  mineral  must  necessarily  be, 
because  that  character  belongs  to  no  other  mineral.  For  in- 
stance, there  are  three  substances  which  often  so  nearly  re- 
semble each  other,  that  simple  inspection  perceives  no  difference, 
even  when  reduced  by  cleavage  to  the  primary  form.  All  may 
be  cleaved  into  obtuse  rhomboids,  differing  from  each  other  in 
measurement.  If  the  planes  of  one  of  them  meet  at  the  angles 
of  105°  51  & 74°  55',  it  is  carbonate  of  lime;  if  the  second  mea- 
sures 106°  15'  & 73°.45,  it  is  bitterspar;  the  third,  measuring 
107°  & 73°  is  carbonate  of  iron.  But  comparatively  few  sub 
stances  can  be  known  by  so  simple  a process  : some  cannot  be 
cleaved  with  regularity ; we  must  then  resort  to  other  characters, 
and  it  is  often  only  by  a comparison  of  a number  of  these  that  we 
can  accomplish  the  desired  object.  It  is  therefore  essential  that 
the  characters  belonging  to  each  should  be  faithfully  detailed 
in  describing  it,  since  there  is  no  book  to  which  the  beginner 
can  resort,  that  will  enable  him  to  distinguish  the  generality  of 
minerals  w’ith  facility.  He  whose  knowledge  should  enable 
him  to  accomplish  such  a work,  would,  by  uniting  in  one  focus 
all  the  labours  of  his  predecessors,  do  the  greatest  service  to 
the  science  which  it  has  yet  experienced. 

§ 4.  The  characters  belonging  to  most  simple  minerals  may  be 
said  to  be  numerous  ; if  its  parts  cohere,  it  possesses  some  de- 
gree of  hardness;  by  trying  its  hardness,  we  may  discover 
the  ease  with  which  it  breaks,  or  M&frangibility  ; aud  we  may  or 
may  not  perceive  that  it  possesses  a regular  structure ; if  the 
structure  be  regular,  we  may  discover  the  forms  into  which  it 
may  be  divided,  and  amongst  them,  that  from  which  all  the 
rest  may  be  derived,  or,  its  primary 'crystal',  and  these  regular 
forms  may  be  termed  the  geometrical  characters  of  the  sub- 
stance. These  however,  and  numerous  other  characters,  arc 
commonly  included  under  the  term  of  Physical  or  external 
characters . 
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vi  Of  the  Physical  Characters . , 

5.  These  characters  are  extremely  important ; but  with 
whatever  precision  they  might  be  given,  we  should  still  be  verj 
far  from  a competent  knowledge  of  the  real  characters  of  tht 
substance,  without  the  aid  of  the  chemist.  It  is  true  that  the 
study  of  the  physical  characters  of  a mineral,  and  a comparisor 
of  them  with  those  of  other  known  substances,  has,  in  som( 
instances,  enabled  the  late  celebrated  Abbe  Haiiy  (to  whom  w< 
are  indebted  for  almost  all  that  is  philosophical  in  the  science, 
which  he  mainly  contributed  to  rescue  from  empiricism)  almost 
to  decide,  by  analogy,  upon  its  constituent  elements ; yet,  it  is 
nevertheless  obvious,  that  no  investigation  could  be  complete 
without  chemical  analysis ; which  indeed  may  be  said  to  be  the 
very  basis  of  the  science. 

§ 6.  Hence  the  characters  of  minerals  may  be  said  to  be  of 
two  kinds  : Physical  or  external , and  Chemical. 

1.  OF  THE  PHYSICAL  CHARACTERS. 

§ 7.  These  characters  are  numerous,  and  require  for  their 
proper  comprehension,  that  they  should  be  well  defined,  in 
order  that  the  same  language  may  always  convey  the  same  definite 
idea;  there  exist  however,  and  often  in  the  same  substance, 
such  very  nice  shades  of  difference  in  certain  of  these  characters, 
that  much  at  last  is  necessarily  left  to  experience.  The  learner 
will  find  that  after  a laborious  endeavour  to  discover  by  written 
description  what  a mineral  is,  it  will  be  much  more  easy  to 
discover  what  it  is  not : in  the  present  state  of  the  science,  he 
will  reap  an  infinitely  greater  and  more  speedy  advantage  from 
personal  instruction  than  from  books.  Such,  however,  as  can 
resort  only  to  the  latter,  will  find  that  an  attentive  observation  • 
of  the  physical  characters,  and  a comparison  of  them  in  different 
minerals,  will  forward  the  acquisition  of  knowledge. 

These  characters  may  be  said  to  be  comprehended  in  the  fol- 
lowing list. 

External  form 
Structure 
Fracture 
Frangibility 
Hardness 
Transparency 
Lustre 
Colour 
Flexibility 
Elasticity 
Double  refraction 


Touch 

Taste 

Odour 

Streak 

Poxoder 

Adhesion  to  the  tongue 
Magnetism 
Electricity 
Phosphorescence 
Specific  gravity 
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Some  of  these  characters  belong  to  every  mineral  substance ; 
•there  only  to  a few.  It  is  however  essential  that  all  should  re* 
eive  attention  ; and  therefore  they  will  be  treated  of  separately 
n immediate  succession  : and,  as  the  learner  will,  in  all  proba* 
.ility,  find  occasion  for  frequent  recourse  to  these  explanations, 
t has  occurred  to  me  that  it  will  be  advantageous  for  the  sake 
>f  easy  reference,  also  to  place  many  of  them  alphabetically 
amongst  the  explanations  of  the  terms  belonging  to  the  science ; 
explanations  which,  however  dry  and  uninviting  they  may  seem 
at  a first  glance,  will  be  found  of  considerable  utility. 


External  Form  * 

§ 8.  Not  any  considerable  proportion  of  the  specimens  ad- 
mitted into  our  collections  of  minerals  can  be  said  to  possess  any 
precise  external  form,  since  they  mostly  exhibit  on  one  side  or 
the  other,  and  are  sometimes  entirely  bounded  by,  surfaces  pro- 
duced by  fracture;  there  are  comparatively  few  minerals  which 
are  found  in  masses  absolutely  isolated. 

$ 9.  Nevertheless  there  are  many  minerals  to  which  particu- 
lar external  forms  belong : some  few  are  found  in  single  or  se- 
parate crystals , and  the  surfaces  of  others  are  coated  by  them. 

A crystal  may  be  defined  as  a more  or  less  symmetrical,  geo- 
metrical solid,  commonly  bounded  by  plane  surfaces,  which  in 
mineralogical  language  are  termed  planes  or  faces . 

An  edge  is  formed  by  the  meeting  of  two  planes. 

A solid  angle  is  a point  formed  by  the  meeting  of  three  or 
more  planes. 

A prism  is  rarely  found  having  only  three  sides,  very  com- 
monly four,  six,  eight,  or  more  sides;  the  sides,  or  lateral plancst 
surround  its  axis , which  is  an  imaginary  line  passing  down  the 
middle  of  the  prism,  from  the  centre  of  the  upper  terminal  plane 
to  the  centre  of  the  lower : the  terminal  planes  are  also  called 
the  bases.  But  prisms  are  found  both  very  long  and  very  short ; 
when  very  long,  and  the  crystals  are  very  slender  and  curved, 
they  are  termed  capillary , when  straight,  acicular ; when  the 
prism  is  very  short,  the  crystal  is  said  to  be  tabular. 

* It  is  not  without  some  hesitation  that  I venture  to  retain  in  this  edition, 
the  very  slight  outline  given  in  the  former,  on  the  two  important  subjects  of 
4 External  form*  and  4 Structure.*  They  may  however  serve  to  convey  to 
the  student  some,  though  a very  inadequate  idea  of  their  importance:  but  l 
wish  strongly  to  recommend  not  simply  for  his  perusal,  but  to  his  best  atten- 
tion, the  TYeatise  on  Crystallography,  by  H.  .1.  Brooke,  P.R.S.  already 
mentioned  in  the  advertisement  to  this  edition,  in  which  these  subjects  are 
treated  at  large. 
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• A pyramids  formed  by  the  meeting  of  three  or  more  planes 
at  a point,  which  is  termed  the  apex,  each  plane  being  bounded 
by  edges  ; considered  separately,  a pyramid  is  supposed  to  have 
a base,  w hich  is  the  case  in  regard  to  the  tetrahedron ; but  in 
respect  of  most  other  forms,  it  is  only  imaginary,  as  in  the  in* 
, stance  of  the  octohedron,  which  often  is  termed  a double  four- 
sided pyramid ; and  also  the  dodecahedron  with  triangular  faces, 
which  often  is  termed  a double  six-sided  pyramid. 

The  prism  and  the  pyramid  are  however  often  combined  in 
the  same  crystal ; which  in  that  case  is  generally  described  as 
a prism  of  four,  six,  or  eight  sides,  terminated  by  a pyramid  of 
four  or  more  sides. 

$ 10.  We  have  spoken  of  the  edges  and  solid  angles  of  crys- 
tals ; these  however  are  sometimes  wanting ; for  instead  of  the 
edge  or  the  solid  angle,  we  find  a plane ; the  edge  or  solid  angle 
is  then  said  to  be  replaced , or  truncated*  'These  terms  are  nei- 
ther true  nor  philosophical,  but  have  arisen  from  the  imperfection 
of  language,  which  allows  not  of  our  expressing  this  fact  cor- 
rectly ; neither  the  edges  nor  angles  ever  were  on  the  crystal, 
and  therefore  could  not  have  been  replaced,  truncated,  or  taken 
off.  They  are  merely  the  terms  of  convenience.  When  how- 
ever it  is  said  that  the  lateral  or  terminal  edges  are  replaced,  or 
when  a solid  angle  or  an  apex  is  said  to  be  replaced ; it  is  meant 
only  by  a single  plane , unless  expressed  to  the  contrary.* 

When  the  edges  of  a crystal  are  replaced  by  two  planes,  se- 
parated only  by  an  edge,  they  are  said  to  be  bevelled. 

§ 11.  These  truncations  and  bevelments  are  sometimes  so 
slight  as  not  to  alter  the  general  form  of  the  crystal ; but  are 
often  so  deep  as  to  give  a perfectly  different  figure  to  it.  Thus 
the  octohedron  passes  into  the  cube,  the  cube  into  the  octo- 
hedron, and  the  latter  into  the  rhombic  dodecahedron,  as  will 
presently  be  shewn. 

§ 12.  These  passages  of  one  form  into  another,  and  in  many 
more  respects  than  are  above  recited,  are  constantly  found  to 
occur  in  certain  mineral  substances.  This  is  not  ideal.  For 

* We  must  however  make  certain  exceptions  to  some  of  the  preceding  re- 
marks in  regard  to  prismatic  crystals.  Every  crystal  which  has  lateral  and 
tenninal  planes,  is  not  considered  as  being  prismatic;  as  for  instance  the 
Cube , which  is  a solid  of  perfect  proportion,  all  its  sides  being  equal;  so 
with  the  rhombic  dodecahedron , which  also  appears  in  some  points  of  view, 
as  having  lateral  faces : but  as  these  solids  are  perfectly  symmetrical,  their 
apparently  lateral  and  terminal  faces  are  never  so  distinguished,  and,  wlieu 
their  edges  are  replaced,  the  fact  is  merely  stated  without  distinction ; indeed 
it  commonly  happens  in  these  perfectly  geometrical  solids,  and  in  others,  as 
the  regular  octohedron,  and  the  tetrahedron,  that  when  one  edge  is  replaced, 
the  others  are  likewise  replaced . 
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Dot  only  may  a series  of  crystals  be  observed  which  exhibit 
these  transitions,  but  they  may  also  be  proved  by  evidence  of 
the  most  convincing  kind,  arising  out  of  an  examination  of  these 
crystals  by  a method  more  decisive  than  that  which  depends  on 
the  accuracy  of  the  eye.  I allude  to  the  fact  that  the  crystals 
of  many  substances  may,  by  the  application  of  force,  be  mecha- 
nically divided , or  cleaved , in  the  direction  of  the  laminae  (along 
their  natural  joints),  so  as  to  reduce  the  one  form  into  the  other; 
but  the  consideration  of  this  fact  belongs  properly  to  that  divi- 
sion of  the  subject  which  may  be  denominated  Structure. 


Of  Structure. 
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h 13.  Structure,  when  it  exists  in  a mineral  substance,  arises 
from  the  particular  arrangement  of  the  minute  portions  or 
molecules,  of  which  it  is  com posad. 

§ 14.  In  some  minerals,  this  arrangement  exists  both  in  the 
regular  crystals  in  which  these  occur,  and  in  those  masses  which 
have  no  particular  external  form. 

§ 15.  Of  the  forms  of  those  minute  and  imperceptible  mole- 
cules which  are  aggregated  by  the  law  of  attraction  into  masses, 
nothing  is  known  with  certainty.  Conjecture  has  in  some  in- 
stances been  allowed  to  supply  the  deficiency.  The  conse- 
quences of  their  arrangement  however  are  very  perceptible,  and 
may  be  satisfactorily  proved  in  some  instances,  by  the  rudest 
attempt ; a slight  blow,  or  letting  fall  a specimen  of  certain 
minerals  on  the  floor  or  the  pavement,  will  suffice  to  produce 
instantaneous  conviction  that  this  arrangement  does  exist:  for 
by  such  means  fragments  of  perfectly  regular  form  may  be  ob- 
tained, and  from  the  faces  of  these  fragments  may  again  be  pro- 
cured thin  slices,  of  which  the  larger  planes  are  perfectly  parallel, 
and  these  slices  may  again  be  subdivided  into  regular  forms,  until 
the  fragments  shall  no  longer  be  perceptible  without  the  help  of 
the  lens. 

§ 16.  Structure,  then,  it  may  be  repeated,  arises  from  the  par- 
ticular arrangement  of  the  minute  portions  or  molecules  of  which 
the  mineral  is  composed. 

§ 17.  If  a mineral  can  be  mechanically  divided  or  cleaved  in 
directions  which  produce  only  one  particular  form,  that  form  is 
commonly  termed  its  primary  or  primitive  crystal.  For  in- 
stance, calcareous  spar  can  only  be  cleaved  into  the  form  of  an 
obtuse  rhomboid  of  particular  measurements,  which  therefore  is 
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termed  its  primary  crystal ; a rhomboid  has  six  planes,  which 
are  parallel  two  and  two.  Calcareous  spar  therefore  has  three 
cleavages ; it  possesses  natural  joints  in  three  directions  : so  has 
common  salt,  of  which  the  primary  form  is  the  cube. 

But  some  minerals  are  not  so  circumstanced.  Fluor  spar, 
which  may  be  cited  as  yielding  with  ease  to  mechanical  division, 
is  an  instance.  It  yields  to  cleavage  in  four  directions,  and 
affords  three  different  forms,  a regular  octohedron,  a regular 
tetrahedron,  aud  an  acute  rhomboid;  of  these  the  first  has 
arbitrarily  been  selected  as  the  primary  crystal,  and  convenience 
may  be  assigned  as  the  reason  for  the  preference. 

fj  IS.  Other  substances  may  be  cleaved  in  a still  greater 
number  of  directions;  for  instance,  blende,  from  which  may  be 
extracted  a rhombic  dodecahedron,  and  from  this  an  obtuse 
rhomboid,  an  octohedron,  an  acute  rhomboid,  and  an  irregular 
tetrahedron ; in  this  mineral  also,  the  choice  of  a primary  crys- 
tal has  been  arbitrary;  the  rhombic  dodecahedron  has  been 
selected. 

§ 19.  Other  instances  might  be  cited,  but  these  will  suffice  ; 
they  are  particularly  quoted  because  of  the  remarkable  case 
with  which  the  learner  may  satisfy  himself  of  the  facts. 

§ 50.  There  are  some  minerals  which  yield  to  mechanical 
division  with  ease  only  in  one  direction,  of  which  the  topaz  is 
an  instance  : many  others  might  be  adduced.  The  structure  of 
such  minerals  is  described  as  being  perfectly  crystalline  or  la- 
mellar in  one  direction.  The  sapphire  yields  to  cleavage  in  one 
direction  with  much  ease;  in  the  others  with  extreme  difficulty. 

§ 51.  The  arbitrary  selections  just  noticed  will  suffice  to  in- 
duce the  suspicion,  that  in  this  department  Mineralogy  has  not 
yet  attained  perfection ; and  also  to  induce  the  pupil  to  investi- 
gate, as  he  advances  in  the  science,  rather  than  to  take  for 
granted  what  is  asserted  without  proving  the  facts. 

§ 55.  Other  circumstances  also  exist  sufficient  to  make  us 
extremely  cautious  on  this  point. 

Some  minerals,  to  which  primary  forms  have  been  assigned, 
do  not  yield,  or  have  not  yet  been  found  to  yield,  to  regular 
mechanical  division  in  more  than  one  direction,  or  even  not  in 
any  direction.  In  these  determinations  one  of  two  modes  has 
been  resorted  to.  In  the  first,  thin  fragments  of  the  substance 
have  been  held  up  between  the  eye  and  the  light ; and  by  this 
means  the  extraordinary  sagacity  of  the  Abbe  Haiiy,  has  enabled 
him  in  several  instances  to  deduce  the  probable  form  of  the  pri- 
mary, from  the  directions  of  the  crevices,  or  appearances  of 
natural  joints  which  may  be  observed  in  the  fragment;  and,  in 
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many,  these  have  afterwards  proved  to  be  correct.  By  the 
other  mode,  the  primary  form  is  determined  by  analogy , that  is, 
by  a comparison  of  the  forms  of  the  crystals  of  a mineral  with 
those  of  other  known  substances;  but  this  may  in  some  cases 
prove  a source  of  error; 

§ 23.  Mechanical  division  may  be  accomplished  by  various 
methods,  dependent  on  the  nature  of  the  substance.  In  some, 
as  in  blende  for  instance,  it  is  best  effected  by  a sharp  knife, 
when  the  substance  is  held  between  the  fingers,  because  of  its 
numerous  natural  joints,  which  a blow  might  disturb  in  the 
wrong  direction.  In  sulphate  of  strontian,  it  i9  best  effected  by 
the  same  means  for  another  reason;  namely,  because  it  is  easily 
cracked  in  directions  contrary  to  the  natural  joints  even  by  a 
slight  blow.  Fluor  is  best  cleaved  by  putting  it  on  a table  and 
placing  the  edge  of  a knife  along  the  natural  joints ; a slight  blow 
then  separates  them.  The  oxide  of  tin  yields  only  to  the  pres- 
sure of  the  cutting  pincers,  when  held  in  proper  directions.  But 
on  this  subject  I wish  to  refer  the  reader  to  my  communication 
to  the  Geological  Society,  c on  the  primitive  crystals  of  certain 
substances,  and  on  the  modes  of  cleaving  them,’  which  is  inserted 
in  the  4th  volume  of  its  Transactions.  I am  induced  to  refer  to 
it  as  containing  the  only  practical  hints  that  have  been  published 
on  the  subject. 

§ 24.  By  one  or  other  of  the  preceding  methods,  how'ever, 
most  minerals  have  had  assigned  to  them  some  one  solid,  as  the 
primary  form  of  the  several  varieties  of  crystals  in  which  they 
are  found. 

§ 25.  The  whole  number  of  primary  crystals,  are  compre- 
hended in  the  following  varieties. 

The  regular  tetrahedron,  the  cube,  the  rhombic  dodeca- 
hedron, the  octohedron,  the  six-sided  prism,  and  the  parallelo- 
piped. 

The  first  three  may  be  termed  regular  geometrical  solids,  all 
the  planes  of  each,  being  equal  and  similar;  so  also  that  variety 
of  octohedron,  which  is  termed  regular,  because  all  its  planes 
are  equal  and  similar,  and  all  their  sides  are  of  the  same  length. 
There  are  however  octohedrons  which  are  termed  acute  or 
obtuse,  because  the  two  pyramids  of  which  each  is  composed, 
are  higher  or  lower  than  those  of  the  regular  octohedron  ; in 
these  the  sides  of  the  planes  are  not  equal  and  similar.  Six-sided 
prisms,  as  primary  crystals,  are  of  various  lengths.  The  term 
parallelopiped  includes  all  those  solids  whose  bounding  planes 
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are  parallel  two  and  two;  as  for  instance,  all  the  varieties  of  the 
rhomboid,  both  acute  and  obtuse ; and  all  the  prisms  both  right 
and  oblique*  of  which  the  terminal  planes  are  rhombic,  and  all 
the  square  and  rectangular  + prisms  which  do  not  possess  the 
precise  proportions  of  the  cube.  (See  1 Explanation  of  Terms,* 
octohedron,  prism,  rhomboid,  &c.) 

§ 26.  Whoever  undertakes,  for  the  first  time,  the  examination 
of  the  crystalline  forms  of  a mineral,  will  find,  if  they  be  nu- 
merous, that  many  of  them  seem  to  possess  no  mutual  relation. 

§ 27.  He  will  however  eventually  discover  that  a substance, 
from  whatever  country  it  may  be  brought,  always  assumes  crys- 
tals, which,  if  they  yield  readily  to  mechanical  division,  will 
always  afford  by  it  the  same  nucleus  or  primary  form. 

% 28.  Hence  we  have  a right  to  conclude  that  the  form  of  the 
molecules  constituting  these  crystals  must  invariably  resemble 
each  other  in  the  same  substance,  and  that  their  arrangement 
must  be  invariable  in  regard  to  each  other. 

§ 29.  How  comes  it  then,  will  be  the  inquiry,  that  so  great  a 
diversity  of  external  forms  should  be  produced  by  an  invariable 
internal  arrangement?  A satisfactory  answer  to  this  question 
cannot  perhaps  be  given.  We  only  know  the  fact;  aud  are 
compelled  in  general  terms  to  suppose  it  to  be  the  consequence 
of  affinity,  or  attraction,  or  polarity ; of  laws  to  which  matter  is 
subject.  We  must  not,  however,  fail  to  notice  the  curious  and 
Important  fact  that  the  crystals  of  a mineral,  from  what  part  of 
the  world  soever  it  may  be  brought,  and  however  unlike  each 
other  at  first  sight  in  external  form,  will  always  be  found  to 
possess  such  a mutual  relation  as  will  enable  the  observer  to 
trace  them  to  the  same  primary  form. 

s 

* Being  aware  that  the  most  accurate  verbal  description  of  crystalline 
forms,  conveys  to  the  mind  in  most  instances  only  a very  imperfect  idea  of 
them,  it  would  have  seemed  requisite  here  to  give  those  which  are  above 
mentioned  as  the  primitive  or  primary  forms,  if  the  figures  annexed  to  the 
following  descriptions  of  minerals,  were  not  calculated  to  speak  intelligibly 
to  the  eye.  Amongst  them,  however,  there  is  one  which  demands  an  ob- 
servation. The  term  oblique  prism  is  usually  and  correctly  used  to  designate 
one  in  which,  supposing  the  lateral  planes  to  be  held  perpendicularly,  the 
terminal  planes  are  not  at  right  angles  to  them,  but  are  placed  obliquely — at 
a greater  or  less  angle  than  90  degrees.  (See  Prism,  ‘ Explanation  of  Terms, 
&c.’) 

+ A square  prism  is  necessarily  rectangular;  but  there  are  prisms  of  which 
the  planes  are  at  right  angles  one  with  another  that  are  not  square , a term 
which  implies  that  all  the  planes  are  of  equal  width;  when  not  of  equal 
width,  these  prisms  are  simply  termed  rectangular. 
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§ 30.  A few  of  the  many  minerals  which  may  be  cleaved  with 
regularity  have  already  been  noticed  (§  17),  and  we  have  pointed 
out  the  maimer  in  which  the  crystals  of  certain  substances  may 
be  reduced  to  their  primary  forms  (§  23.) 

§ 31.  Let  us  now  give  some  attention  to  the  manner  in  which 
the  primary  forms  of  certain  minerals  may  be  supposed  to  have 
increased,  so  as  to  assume  external  forms  which  appear  to  have 
little  or  no  affinity  icith  the  primary  forms. 

§ 32-  If  we  take  a crystal  of  fluor  in  the  form  of  the  cw6e, 
w e shall  find  that  all  its  solid  angles  may  readily  be  taken  off  by 
means  of  a knife ; and  that  by  thus  displacing  each  angle,  we 
shall  produce  eight  triangular  planes,  which  are  smooth  and 
brilliant:  we  shall  moreover  find  that  it  cannot  be  cleaved,  so 
as  to  produce  a brilliant  plane  in  any  other  direction. 


Fig.  1. 


Fig.  2. 


§ 33.  Then  let  the  lines  of  fig.  1.  represent  a cube,  and  the 
dotted  lines,  the  triangular  plane?  produced  by  cleavage. 

§ 34.  The  cube  having  its  solid  angles  displaced,  is  also 
represented  in  fig.  2.  If  however  we  pursue  the  cleavage  by 
which  we  produced  the  triangular  planes,  that  is,  if  we  take 
away  layers  or  laminae  parallel  with  those  planes,  we  shall 
reduce  the  volume  of  the  crystal  by  degrees,  and  shall  finally 
change  its  form  : for  we  shall  ultimately  find  that  the  eight 
triangular  planes  of  the  cube  will  become  the  eight  triangular 
planes  of  the  octohedron  within  it.  Let  us  not  fail  to  observe 
that  the  termination  of  each  solid  angle  of  the  octohedron,  forms, 
as  it  were,  a point  in  the  center  of  each  plane  of  the  cube. 

§ 35.  If  we  still  go  on,  and  take  from  each  plane  of  the  octa- 
hedron other  laminae,  we  shall  thereby  reduce  its  Size,  but  shall 
not  alter  its  form  : hence  the  octohedron  is  considered  to  be 
the  primary  form  of  fluor. 
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§ 36.  Every  one  of  the  laminae  we  shall  have  taken  off  in  this 
process,  may  be  again  subdivided  ; it  may  be  broken  into  octa- 
hedrons, tetrahedrons,  and  acute  rhomboids  (§  17). 

§ 37.  Assuming  then  the  octohedron  to  be  the  primary  form 
of  fluor  (§  17),  and  knowing  that  all  its  laminae  may  be  divided 
into  regular  forms,  is  it  not  reasonable  to  conclude  that  the 
whole  cube  upon  which  we  first  began  to  operate,  is  composed 
of  minute  solids  of  a definitive  form,  whatever  that  form  may 
be  : * and  since  the  cleavage  is  attainable  only  in  the  directions 
specified  (§  32),  is  there  not  reason  for  concluding  that  they 
must  be  arranged  with  perfect  regularity  ? 

§ 38,  Hence  the  cube  (which  is  therefore  one  of  the  secondary 
forms  of  fluor,)  appears  to  be  the  consequence  of  a regular 
arrange  went)  on  the  planes  of  the  primary  octohedron , of  ex- 
tremely minute  solids , resembling  each  other  in  respect  of  form. 
We  may  assume  this  without  pretending  to  decide  the  precise 
form  of  those  molecules  or  integrant  particles. 

• 4 

§ 39.  When  therefore  we  describe  a crystal  of  fluor,  as  being 
a cube  of  which  the  solid  angles  are  (naturally)  replaced  by 
triangular  planes,  we  do  not  describe  it  either  truly  or  philoso- 
phically : but  we  thus  describe  it  from  motives  of  convenience: 
we  might  more  aptly  term  it  a cubo-octohedron,  because  the 
triangular  planes  belong  manifestly,  from  what  has  preceded, 
to  the  octohedron,  and  the  larger  planes  to  the  cube  (§  34). 
But  there  are  few  crystals  to  which  terms  so  covenient  could  be 
applied. 

§ 40.  Let  us  take  one  more  example,  in  which  the  regular 
octohedron  is  the  primary  ; this  will  also  apply  to  fluor. 

* Whatever  that  form  may  he.  If  the  form  of  the  integrant  molecule  is  to  be 
determined  by  mechanical  division,  we  have  in  the  instance  of  fluor  three 
different  solids  17)  presented  to  our  choice;  in  blende  five  different  solids 
($  18).  The  Abbe  Haiiy  considers  the  regular  tetrahedron  as  the  integrant 
molecule  of  fluor;  an  opinion  which  is  combated  by  Dr.  Wollaston  in  his 
Bakerian  Lecture  (Phil.  Trans.  1813).  The  object  of  this  lecture  is  to  shew 
the  possibility  that  the  integrant  molecules  may  be  spheres  in  some  instances, 
oblate  spheriods,  in  others.  The  whole  subject  may  be  considered  as  being  at 
present  involved  in  mystery,  since  the  most  acute  and  distinguished  philo- 
, gophers  have  not  agreed  in  opinion. 

These  integrant  molecules  whatever  their  forms  may  be , are  compound  bodies ; 
in  fluor,  they  consist  of  lime  and  fluoric  acid , which  therefore  may  be  termed 
the  constituent  molecules.  Let  us  however  pursue  the  subject  one  step  further: 
these  constituent  molecules  are  also  compound  bodies ; the  lime  is  composed 
of  calcium  and  oxygen , the  fluoric  acid  of  fluorine  and  oxygen ; these,  tliere- 
fore,  may  be  termed  the  elementary  particles , or  elements  of  fluor. 

But  the  chemist  has  not  even  yet  determined,  whether  fluor  is  to  be 
considered  as  fluale  of  lime,  or  fluoride  of  calcium. 
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Fig.  1. 


Fig.  2. 


§ 41.  Let  fig.  1.  represent  a crystal  of  fluor  in  the  form  of  the 
rhombic  dodecahedron. 

The  same  form  is  visible  in  fig.  2,  and  within  it  an  octo- 
hedron  ; the  lines  of  the  latter  being  somewhat  the  darkest. 

§ 42.  Now  we  shall  perceive  by  the  latter  figure  that  the 
rhombic  dodecahedron  is  the  consequence  of  an  accession  of 
crystalline  laminae  composed  of  molecules  placed  in  regular  sue* 
cession  on  every  plane  of  the  primary ; the  laminae  regularly 
diminishing  in  size  until  they  arrive  at  a point,  and  producing 
on  every  plane  of  the  octohedron,  a low  three-sided  pyramid. 

§ 43.  On  one  plane  of  the  octohedron  in  fig.  2,  the  laminae, 
progressively  diminishing  and  terminating  in  a point,  are  shewn 
by  lines,  and  these  lines  or  striae  are  often  visible  in  the  rhom- 
bic dodecahedron,  when  the  primary  is  an  octohedron.  When- 
ever striae  are  seen  on  the  planes  of  a crystal,  they  generally 
denote  that  it  may  be  cleaved  along  them.  They  may  be  ob- 
served in  dodecahedrons  of  fluor  and  the  red  oxide  of  copper, 
of  which  the  primary  is  the  regular  octohedron  ; and  if  the 
snbstance  does  not  yield  to  mechanical  division,  they  sometimes 
serve  as  a clue  to  the  determination  of  the  primary  form. 

But  it  may  be  asked,  how  it  happens,  that  if  these  laminae 
progressively  diminish,  forming,  as  represented  in  fig.  2,  a sort 
of  step  from  one  to  the  next,  that  the  planes  have  sometimes  a 
perfectly  brilliant  polish,  without  any  of  the  roughness  which 
in  such  a case  might  be  expected.  The  answer  is  very  simple. 
The  molecules  composing  the  crystal  may  be  termed  almost 
infinitely  small,  since  no  limit  has  been  found  to  mechanical 
division. 

§ 44.  We  have  hitherto  supposed  the  octohedron  to  be  the 
primary  : let  us  now  take  the  cube,  and  suppose  the  octohedron 
and  rhombic  dodecahedron  to  be  its  secondary  crystals,  as 
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they  are  found  to  be  in  several  minerals  ; and  we  will  after- 
wards consider  the  pentagonal  dodecahedron  as  arising  from  the 
same  primary  form. 


Fig.  1. 


Fig.  2. 


§ 45.  Let  the  lines  of  fig.  1 be  a regular  octahedron,  and  let 
the  squares  formed  hy  dotted  lines  represent  the  planes  which 
would  be  produced  by  replacing  the  solid  angles. 

§ 46.  In  fig.  2 the  octahedron  is  represented  ns  having  its 
solid  angles  replaced,  and  a cube  within  it.  On  considering  the 
relations  of  these  two  figures,  it  will  become  manifest,  that  by 
pursuing  the  cleavage  parallel  with  all  the  planes  produced  by 
displacing  the  solid  angles  of  the  octohedron,  we  shall  ulti- 
mately convert  that  form  into  the  cube.  This  might  be  per- 
formed in  the  instance  of  common  salt,  but  crystals  of  it  in  the 
form  of  the  octohedron  are  rare.  If  however  we  apply  the 
knife,  the  pincers,  or  the  hammer,  to  each  of  the  solid  angles 
of  au  octohedron  of  galena,  we  shall  find  that  they  may  readily 
be  taken  off,  so  as  to  obtain  a brilliant  cube. 

§ 47.  It  will  also  become  manifest  that  by  pursuing  the  divi- 
sion still  further,  that  is,  by  taking  off  laminae  in  the  same 
directions,  we  shall  only  reduce  the  volume  of  the  cube,  not 
alter  its  form. 

§ 48.  If  then  the  cube,  which  in  this  case  is  the  primary 
crystal,  can  only  be  cleaved  into  cubes  (as  is  the  case  with  com- 
mon salt  and  galena),  we  shall  conclude  that  the  octohedron, 
which  is  only  a secondary  form,  has  arisen  from  an  accession,  on 
every  plane  of  the  primary  cube,  of  crystalline  laminae  composed 
of  minute  cubes  ; the  points  of  the  solid  angles  of  the  cube  being, 
in  the  preceding  figure,  precisely  in  the  centre  of  the  planes  of 
the  octohedron. 
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§ 49.  Let  as  now  consider  the  rhombic  dodecahedron  as 
arising  from  the  cube ; it  has  been  considered  as  arising  out  of 
the  octohedron  (§  41.) 


§ 50.  The  figure  on  this  page  shews  the  rhombic  dodecahe- 
dron, having  within  it  a cube,  of  which  the  lines  are  darker 

than  those  of  the  former  figure. 

/ 

S 51.  On  considering  the  relation  of  these  two  figures,  we 
shall  conclude  that  the  rhombic  dodecahedron,  which  is  the 
secondary  crystal,  arises  from  the  primary  cube  by  an  accession 
of  crystalline  laminae  on  each  plane  of  the  cube,  so  as  to  form 
thereon  a low  quadrangular  pyramid ; and  progressively  dimi- 
nishing in  size,  so  as  to  terminate  in  a point.  This  pyramid,  if 
the  primary  can  only  be  cleaved  into  cubes , is  assumed  to  be 
composed  of  cubic  molecules,  regularly  arranged. 

§ 5*1.  These  laminae,  progressively  diminishing,  are  represented 
on  one  plane  of  the  primary  nucleus,  and  the  same  observations 
apply  to  the  crystals  thus  formed  as  were  made  upon  the  rhombic 
dodecahedron  arising  out  of  the  octohedron  (§  43).  The  striae, 
it  has  been  observed,  sometimes  denote  the  primary.  In  this 
case  it  will  be  seen  that  their  direction  is  parallel  with  the  lesser 
diagonals  of  the  rhombic  planes ; and  the  existence  of  these 
striae  in  the  aplome,  usually  ranked  as  a variety  of  garnet,  in- 
duced the  Abbe  Haiiy  to  suspect  its  primary  to  be  a cube. 

• 
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We  shall  now  proceed  to  consider  the  trapezoidal  dodecahe- 
dron, as  a secondary  crystal  of  the  cube,  in  other  words,  as 
arising  from  a regular  deposition  of  crystalline  laminae  on  the 
planes  of  that  solid. 

Fig.  1.  Fig.  2. 


§ 53.  Fig.  1 represents  a trapezoidal  dodecahedron ; a solid 
bounded  by  twelve  equal  and  similar  trapeziums : it  is  some- 
times termed  the  pentagonal  dodecahedron,  all  its  planes  being 
five-sided.  n 

The  same  dodecahedron  is  also  seen  in  fig.  2,  having  within 
it  a nucleus  in  the  form  of  a cube. 

§ 54.  We  cannot  fail  to  observe,  that  on  each  plane  of  the 
cube  there  is  an  equal  and  similar  pyramid ; and  that  each  pyra- 
mid is  not,  as  in  the  instance  of  the  rhombic  dodecahedron  just 
described,  composed  of  equal  and  similar  planes. 

§ 55.  But,  in  this  instance,  the  planes  of  each  pyramid  are 
equal  and  similar  two  and  two.  a and  a resemble  each  other; 
and  the  two  small  triangular  planes,  the  one  above,  the  other 
below  the  planes  a,  a,  also  resemble  each  other. 

§ 56.  In  this  instance,  therefore,  there  must  necessarily  be 
an  arrangement  of  the  little  cubic  molecules  of  which  the  crys- 
tal is  assumed  to  be  composed,  very  different  to  that  which,  in 
the  instance  of  the  rhombic  dodecahedron,  produced  a precise 
uniformity.  Here,  between  a a we  have  a line,  but  the  four 
planes  on  each  surface  of  the  cube  terminated,  in  the  rhombic 
dodecahedron,  in  a point,-— in  a single  cube. 
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§ 57.  Let  us  observe  whence  this  difference  of  form  arises,  on 
the  assumption  that  the  crystal  is  composed  of  cubic  molecules. 


% 58.  Let  a b c d e f be  the  cubic  nucleus,  or  primary  crys- 
tal, composed  of  minute  cubic  molecules. 

Then  afehn  will  be  one  of  the  six  pyramids  on  the  planes 
of  the  cube. 

§ 59.  Now  there  is  a remarkable  difference  in  the  arrange- 
ment of  the  cubic  molecules  on  the  two  sides  of  this  pyramid 
which  are  obvious  to  us;  the  same  difference  will  consequently 
exist  between  the  other  two. 

§ 60.  On  the  side  aj  hn,  which  resembles  the  steps  of  a stair- 
case, we  shall  observe  that  these  steps  are  t wo  ranges  of  mole- 
cules in  breadth , and  only  one  in  height . 

§ 61.  But  the  very  reverse  of  this  is  the  case  of  the  side^e  hi 
for  in  this  the  molecules  are  two  ranges  in  height  and  only  one 
in  breadth. 

9 

§ 62.  The  consequence  of  this  difference  in  the  arrangement 
of  the  molecules  is,  that  the  quadrangular  sides  of  the  pyramid 
incline  much  more  upon  the  upper  plane  of  the  cube,  than  those 
which  are  triangular.  Not  so  in  the  instance  of  the  pyramids 
on  the  planes  of  the  cube  forming  the  rhombic  dodecahedron 
(p.  xvii) ; for  in  them,  as  in  all  the  preceding  figures,  the  super- 
position of  molecules  on  the  primary  nucleus  is  on  every  side 
equal  and  similar,  producing  equal  and  similar  planes,  and  pre- 
cisely equal  measurements  in  every  direction.  The  structure  in 
those  crystals  may  therefore  be  termed  simple : as  the  planes 
decrease  equally  to  a point,  they  are  said  to  arise  from  a simple 
decrement. 
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But  the  structure  of  the  pentagonal  dodecahedron  may  be 
termed  compound , because  its  planes  do  not  decrease  equally 
on  all  sides ; the  decrement  is  compound.  Of  this  species  of 
structure  there  are  several  varieties,  which  will  be  noticed  by 
observation. 

§ 63.  But  it  may  be  objected  that,  since  the  molecules  of 
which  crystals  are  constituted  are  too  minute  to  be  detected  by 
the  help  of  the  most  powerful  glass,  every  thing  which  can  be 
said  in  regard  to  the  form  of  thes?  molecules  must  necessarily  be 
theoretical. 

§ 65.  It  follows  of  course  that  this  will  be  granted.  We  are 
not  specially  contending  for  any  peculiar  form  in  the  integrant 
particles  of  matter ; but  only  for  this, — that  since  the  crystals  of 
a substance  yield  to  mechanical  division  in  particular  directions, 
and  cannot  be  made  to  yield  to  it  with  regularity  in  other  di- 
rections, these  particles , rchatsoever  may  be  their  form , must 
necessarily  resemble  each  other , and  be  arranged  with  the  utmost 
regularity ; and  also  that  this  perfection  of  internal  structure  is 
the  cause  of  regular  external  form. 

• § 66.  This  double  regularity  is  proved  by  the  goniometer,  or 
measurer  of  angles.  Of  this  instrument  there  are  two  kinds ; 
that  in  common  use  was  invented  by  Carangoau,  the  other,  the 
reflective  goniometer,  by  Dr.  Wollaston.  These  instruments  I 
shall  presently  describe,  and  afterwards  subjoin  a few  remarks 
on  their  comparative  value. 

§ 67.  The  planes  of  the  rhombic  dodecahedron  (p.  xvii)  meet 
each  other  under  an  angle  of  120°,  aud  those  of  the  pentagonal 
dodecahedron  (p.  xviii),  under  different  angles. 

In  the  determination  of  the  value  of  these  angles,  calculation 
has  been  resorted  to,  for  the  purpose  of  confirming  the  measure- 
* ments  obtained  by  the  goniometer : and  thus  it  has  been  decided 
that  the  pyramid  formed  on  each  plane  of  the  cube,  in  the  in- 
stance of  the  rhombic  dodecahedron  (§  49),  (being  composed  of 
planes  which  are  equal  and  similar,  and  the  measurement  of 
any  one  upon  the  next,  being  uniformly  the  same),  that  those 
pyramids  must  be  composed  of  laminae  superimposed  in  regular 
order  on  every  side ; namely,  of  one  molecule  in  height , and 
one  in  breadth.  But  as  the  planes  of  the  pyramid  superim- 
posed on  each  face  of  the  cube,  are  dissimilar  and  unequal  (or 
similar  and  equal  only  two  and  two)  in  the  pentagonal  dodeca- 
hedron (§  55),  so  they  afford  different  results  under  the  go- 
niometer, which  have  been  confirmed  by  calculation;  for  by 
calculation  it  has  been  determined  that  the  angles  under  which 

these  planes  meet,  could  only  be  the  consequence  of  a superpo- 
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shion*  of  lamina?  on  each  plane  of  the  cube,  of  two  molecules  in 
height,  and  one  in  breadth  on  the  one  side,  and  of  one  in  height 
and  two  in  breadth  on  the  other  (§  60).  And  whether  we  as- 
sume these  molecules  to  be  cubes , or  any  other  form , roe  must 
assume  them  to  be  equal  to  each  other ; and  if  so , whatever  may 
be  their  form , the  same  structure  would  ensue. 

§ 68.  By  means  of  calculation  the  Abbe  Haiiy  determined 
the  angles  under  which  the  secondary  planes  meet,  which  result 
from  an  increase  of  laminae  on  the  cube  and  octohedron,  and 
on  other  geometrical  solids,  considered  as  primary  crystals: 
and  thus,  if  we  procure  a portion  of  a crystal  presenting  only 
two  planes  of  one  of  the  varieties  of  those  solids,  we  may 
decide  which  they  are, — the  use  of  the  common  goniometer  will 
approximate  the  truth  sufficiently  to  enable  us  to  decide  by  a 
reference  to  his  measurements  ; which  may  doubtless  be  relied 

* It  is  a conclusion  necessarily  arising  from  the  structure  of  crystals,  that 
those  which  arc  secondary,  result  from  a superposition  on  the  primary 
nucleus,  of  lamina?,  which  are  composed  of  regularly  arranged  molecules,. 

But  the  usual  mode,  of  describing  the  manner  in  which  the  secondary  forms 
arise  out  of  the  primary,  supposes  the  contrary  to  be  the  fact.  The  secondary 
crystal  is  described  as  arising  out  of  the  replacement  of  the  edges  or  angles, 
or  both,  of  the  primary  crystal. 

Tlius  in  the  instance  of  Ked  Copper,  p.  306,  it  is  said  that  the  primary  is 
an  octohedron ; that  fig.  6 arises  from  the  replacement  of  its  edges;  but  fig.  6 
is  in  reality  the  consequence  of  a very  opposite  cause — of  an  incraiseof  lamitue 
on  the  planes  of  the  octohedron , the  lamina;  diminishing  progressively  in  width. 
Fig.  7 is  described  as  the  consequence  of  a deeper — fig.  8 of  a complete,  re- 

Elacement  of  its  edges,  by  which  the  octohedron  is  converted  into  the  rhom- 
ic  dodecahedron — when,  in  fact,  these  crystals  arise  from  an  increase  of 
laininre  on  the  planes , progressively  diminishing  to  a point  (§  43). 

It  may  be  inquired,  why,  in  these  descriptions,  a mode  is  adopted  which 
is  diametrically  opposed  to  fact.  The  reply  is,  that  it  is  convenient.  If  the 
fact  were  adhered  to,  the  descriptions  would  be  long  and  scarcely  intel- 
ligible; and  in  effect  it  matters  not  which  method  is  adopted,  for  the  same 
consequence  is  arrived  at  in  either  case. 

If  the  beginner  would  convince  himself  of  this  assertion,  I would  propose 
to  him  the  following  method.  Let  a piece  of  wax  or  of  soap  be  moulded  or 
cut  into  the  form  of  the  octohedron;  then  let  each  edge  be  equally  cut  away 
(replaced)  by  a knife,  and  the  ultimate  consequence  will  be  the  rhombic 
dodecahedron.  Let  then  those  solid  angles  of  the  dodecahedron  which  are 
formed  by  the  meeting  of  three  planes,  be  in  like  manner  replaced  by  a knife, 
and  the  consequence  will  be,  that  in  lieu  of  each  thete  will  be  a triangular 
plane:  if  these  triangular  planes  (eight  in  number)  be  increased  by  deeper 
replacements  parallel  with  each,  the  ultimate  consequence  will  be  the  con- 
version of  the  rhombic  dodecahedron  into  the  octohedron.  And  thus  the 
assertion  will  be  proved,  that  whether  tee  describe  this  secondary  crystal  as 
arising  front  the  replacement  of  the  edges  of  the  primary,  or  from  increase  on  its 
planes , the  effect  is  the  same. 

I venture  to  recommend  this  practice  to  the  beginner,  not  simply  as  regnrds 
this  fact,  but  also  as  a pleasing  method  of  convincing  himself  ol  the  transi- 
tions of  crystalline  forms. 
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on  in  every  instance  therein  the  primary  crystal  is  a perfectly 
geometrical  solid,  as  the  cube,  the  regular  octohedron,  the  tetra- 
hedron, the  rhombic  dodecahedron,  and  the  six-sided  prism  : 
for,  the  unites  formed  by  the  meeting  of  any  ttco  planes  of  these 
solids  being  accurately  known , it  follows  that  the  angles  of  the 
secondary  planes  may  be  accurately  calculated. 

§ 69.  There  are  other  primary  forms  which  are  not  regular 
geometrical  solids ; for  instance  all  those  varieties  of  the  octohe- 
dron  of  which  the  sides  of  the  planes  are  not  equal  and  similar  ; 
the  primary  octohedron  of  the  oxide  of  tin  is  flatter  than  the 
regular  octohedron,  and  that  of  sulphur  is  more  acute.  The 
varieties  of  the  parallelopiped  also  are  not  regular  geometrical 
solids,  amongst  which  are  the  several  acute  and  obtuse  rhom- 
boids, and  all  those  solids  whose  bounding  planes  are  equal 
and  similar  two  and  two,  as  the  several  varieties  of  prisms.  The 
measurements  assigned  to  several  of  these  by  the  Abbe  Haiiy, 
are  not  perfectly  correct,  as  has  been  proved  by  the  reflective 
goniometer. 

§ 70.  Hitherto  we  have  been  treating  chiefly  of  that  structure 
which  may  be  termed  perfectly  crystalline ; this  structure  exists 
in  those  minerals  which  admit,  in  various  directious,  of  regular 
mechanical  division. 

There  are  however  other  kinds  of  structure  observable.  In 
some  minerals  the  natural  joints  are  scarcely  attainable,  or  when 
attained  are  only  perceptible  by  the  assistance  of  a glass  ; in 
these  the  structure  is  said  to  be  imperfectly  lamellar , and  this 
effect  may  be  supposed  to  arise  either  from  the  brittleness  of  the 
mineral,  or  from  the  strong  cohesion  existing  between  the  lami- 
nae. Such  minerals  may  be  said  to  be  imperfectly  crystalline , , 

as  may  also  those  of  which  the  planes  obtained  by  mechanical 
division  are  curved  or  undulating.  It  has  already  been  ob- 
served that  some  minerals  are  perfectly  lamellar  in  one  direction 
only , as  the  topaz  for  instance;  others  cleave  readily  in  one 
direction,  with  difficulty  in  another,  as  the  sapphire. 

§ 71.  The  fibrous  structure  which  some  minerals  assume, 
may  in  most  cases  be  considered  only  as  resulting  from  the  close 
longitudinal  adherence  of  small,  or  of  extremely  fine  acicular 
crystals ; for  the  terminations  of  the  crystals  are  often  obser- 
vable on  the  exterior  of  the  mass. 

§ 72.  Perhaps  also  under  the  head  of  Structure  may  be  classed 
the  variety  of  appearances  assumed  by  the  aggregation  of  small 
crystals.  When  merely  collected,  as  it  were,  into  a bundle, 
they  are  said  to  be  fasciculated ; w lieu  they  are  fasciculated  and 
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diverge  from  a common  center,  they  are  said  to  be  scopiform  ; 
but  when  the  divergence  surrounds  the  centre,  they  are  said  to 
be  radiated , or  stellated. 

§73.  The  term  slaty  as  it  regards  structure , is  rarely  applied 
to  those  minerals  of  which  we  have  been  treating,  even  when,  as 
in  common  slate,  they  are  separable  only  in  one,  or  at  most  two, 
directions.  This  term  is  more  commonly  applied  to  such  sub- 
stances as  consist  of  parallel  layers  which  are  thick  and  coarse. 

§ 74.  The  granular  structure  arises  from  an  aggregation  of 
small  particles,  frequently  of  laminae  which  separately  are  la- 
mellar, intercepting  each  other  in  every  direction.  And  in 
proportion  to  the  fineness  of  these  particles,  a mineral  is  termed 
coarse-grained  or  Jine-grained.  If  the  particles  are  only  per- 
ceptible by  the  help  of  a glass,  the  mineral  is  said  to  be  fine- 
grained : but  if  the  parts  of  which  a mineral  is  constituted  be 
not  thus  apparent,  it  is  said  to  be  compact. 

Of  the  Common  Goniometer. 
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The  common  goniometer,  or  that  invented  by  Carangeao, 
consists  of  a brass  or  silver  semicircle  a b c,  graduated  into  180 
degrees  (in  the  above  figure  the  graduation  is  only  partial),  each 
degree  being  marked  on  the  instrument  by  a short  line  extend- 
ing from  the  outer  rim,  to  the  circle  which  is  about  -^th  of  an 
inch  within  it : d e,  and  f g are  two  steel  arms,  the  horizontal 
one  being  fixed,  the  vertical,  moveable ; beneath  the  arm  d c, 
there  is  a plate  of  steel  or  of  brass  which  is  attached  to  the  semi- 
circle near  c,  and  extends  somewhat  more  than  half-way  towards 
a,  its  termination  being  connected  with  the  semicircle  by  the 
bar  h for  the  sake  of  firmness : t is  the  head  of  a pin  in  the  ceutre 
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of  motion,  which  is  precisely  mid-way  between  the  two  extremi- 
ties of  the  semicircle  a c,  and  at  the  same  distance  from  b as  from 
nor  c.  The  pin  passes  through  both  arms  and  the  brass  plate 
and  on  this  pin  the  arm  f g is  at  pleasure  moved  by  the  finger. 
The  upper  part  of  the  arm f g cuts  the  semicircle,  in  the  above 
figure,  precisely  at  90  degrees,  expressed  by  90°:  if  then  two 
faces  of  a cube  were  presented  to  the  lower  portions  of  the  two 
arms  g l and  / c,  it  would  be  found  to  fit  them  accurately,  since 
the  planes  of  a cube  always  meet  each  other  at  the  angle  of  90”. 
But  if  the  solid  be  less  or  more  than  that  angle,  the  instrument 
may  be  accommodated  to  the  angle  at  which  the  two  planes  may 
meet,  by  altering  with  the  finger  the  moveable  arm  f g-,  if  ap- 
plied near  its  termination  f ; and  the  value  of  the  angle  will  be 
indicated  by  the  edge  of  the  moveable  arm. 

As  this  goniometer  is  here  figured,  it  is  adapted  to  the  planes 
of  a crystal  free  from  its  gangue : but  if  the  crystal  be  small  and 
surrounded  by  obstruction,  the  two  arms  may  be  drawn  by 
the  ends  dand/,  (the  cavities  in  the  arms  permitting  them  to 
slide),  so  that  the  points  g and  e will  be  very  much  nearer  to  the 
pin  which  is  the  centre  of  motion.  Sometimes  however  this  go- 
niometer is  made  in  two  parts ; the  semicircle  being  one  of  them, 
and  the  two  arms,  connected  by  the  pin,  the  other.  In  that  case, 
the  arms  are  in  some  instances  more  conveniently  applied  to  the 
planes  of  a crystal ; which  being  accurately  done,  the  pin  is 
dropt  into  a small  hole,  made  to  receive  it,  and  the  arm  f g,  in- 
dicates the  angle  on  the  semicircle  ; care  being  taken,  that  the 
relative  position  of  the  arms  be  not  disturbed,  after  they  have 
been  adjusted  to  the  planes  of  a crystal. 

It  must  be  obvious  that  the  use  of  this  instrument  depends 
on  its  precise  adjustment  to  the  planes  of  the  crystal  to  be 
measured.  In  doing  this,  it  will  be  found  of  advantage  that  the 
common  pocket  lens  should  be  supported  at  a convenient  height 
above  a table,  so  that  both  elbows  may  rest  upon  it  while  taking 
the  angle;  the  glass  being  a little  above  the  height  of  the  wrist 
when  the  hands  are  elevated.  For  this  purpose,  a card  rolled 
up  and  stuck  by  one  end  into  the  nozzle  of  a candlestick,  and 
the  handle  of  the  glass  placed  in  the  hollow  of  the  card,  will  be 
found  useful : for  the  glass  will  be  nearly  upon  a level  with  the 
eye.  If  then  the  crystal  be  placed  behind  it  in  the  focus,  the 
adaptation  of  the  goniometer  will  be  observed  with  advantage : 
and  unless  the  light  be  excluded  from  betxcccn  the  instrument 
and  the  crystal , the  adaptation  will  not  be  complete.  If  this 
cannot  be  accomplished,  it  may  be  concluded  that  the  crystal, 
how  perfect  soever  its  planes  may  appear,  is  not  sufficiently 
regular  to  he  relied  on,  if  perfect  accuracy  he  desirable. 
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Of  the  Reflective  Goniometer . 


a by  is  a moveable  circle  graduated  on  one  edge  to  half  de- 
grees, and  divided  for  convenience  into  two  parts  of  180  degrees 
each : (it  is  graduated  only  in  part  in  the  above  sketch.) 

c is  an  immoveable  brass  plate  screwed  upon  and  supported 
by  the  pillar  dy  and  graduated  as  a vernier. 

//is  the  axle  of  the  circle  a by  and  passes  through  the  upper 
part  of  two  brass  pillars  d e.  the  other  ends  of  which  are  in- 
serted into  a wooden  basp  m. 

g h is  an  axle  enclosed  within//^  and  turned  by  means  of  the 
smallest  circle  s,  which  communicates  a motion  to  all  the  appa- 
ratus on  the  left  of  A,  without  moving  the  principal  circle  a b . 

k is  a circle  to  which  is  attached  the  axle  of  the  principal 
circle.  If  therefore  we  would  move  the  latter,  it  will  be  done 
by  moving  k ; and  as  the  axle  of  the  principle  circle  includes  that 
of  the  apparatus  on  the  left  of  A,  we  necessarily  give  a motion  to 
the  whole  instrument,  by  moving  the  circle  k. 
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These  two  movements  being  understood,  let  us  now  suppose 
that  we  want  to  measure  a crystal ; a rhomboid  of  carbonate  of 
lime  for  instance. 

Let  l be  the  rhomboid,  attached  by  means  of  wax  to  one  end 
of  a plate  of  brass  n;  the  other  end  .of  the  plate  being  pressed 
firmly  into  a slit  in  the  upper  part  of  (he  circular  brass  stem  o, 
which  passes  through  the  tube  />,  to  which  it  is  so  adjusted  as 
to  allow  of  being  moved  either  up  or  dow  n,  or  circularly , by 
means  of  the  circle  q. 

The  tube  p is  fixed  to  the  curved  brass  plate  r,  which  is  at- 
tached, but  so  as  to  allow  of  motion,  to  another  curved  plate  by 

means  of  a pin  t:  the  other  end  of  plate  s being  connected  with 
the  concealed  axle  g h,  to  which  a motion  is  given  by  turning 
the  little  circle  ». 

By  means  of  the  pin  t and  the  tube/),  therefore,  we  have  two 
motions,  in  addition  to  the  two  before  described  as  belonging  to 
the  axles  of  the  instrument.:  The  inner  axle  however  may  be 
said  to  be  the  centre  of  all  the  motions.  It  will  therefore  be  of 
advantage  that  the  rhomboid  of  carbonate  of  lime  should  be 
placed  as  nearly  on  a line  with  that  axle  as  possible  : this  will 
be  sufficiently  adjusted  by  means  of  the  stem  o,  which  admits  of 
being  raised  or  depressed  at  pleasure. 

The  use  of  this  instrument  depends  on  the  reflecting  power  of 
the  polish  on  the  natural  planes,  or  fractured  surfaces  of  minerals : 
and  that  this  is  in  some  cases  very  powerful,  any  one  may  convince 
himself  by  looking  upon  a very  brilliant  plane,  held  beneath  the 
eye,  with  its  edge  nearly  touching  the  lower  lid,  and  not  far 
distant  from  a window ; he  will  then  observe  the  rejection  of  the 
bars  very  distinctly. 

Let  us  then  suppose  the  goniometer,  as  above  represented,  to 
be  distant  'from  a window  from  8 to  20  feet ; let  v be  a black 
line , (the  use  of  this  is  essential)  drawn  on  the  wainscot  between 
the  window  and  the  floor,  and  perfectly  parallel  with  the 
horizontal  bars  of  the  window.  We  are  now  by  means  of  the  circle 
k,  to  turn  towards  us  the  principal  circle,  until  it  is  arrested 
by  the  stop  x on  the  pillar  d;  it  will  then  be  found  that  180  on 
the  principal  circle,  coincides  with  o on  the  vernier. 

If  then  the  eye  be  placed  almost  close  to  the  rhomboid  /, 
the  bars  of  the  window  will  be  seen  on  its  plane  ; any  one  bar 
must  be  selected  for  the  experiment. 

' Let  us  suppose  the  reflection  to  be  seen  in  the  direction  of 
the  lower  dotted  line  on  the  plane ; but  as  that  liae  is  not 
parallel  with  the  bar  of  the  window,  and  the  black  line  ®,  the 
position, of  the  rhomboid  must  be  altered  in  order  to  make  it  so. 
This  may  perhaps  .be  done  by  slightly  drawing  to  the  left,  the 
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circle  q which  communicates  motion  by  means  of  the  pin  t; 
or  perhaps  it  may  be  done  by  giving  a circular  motion  to'the 
stem  o.  By  one  of  these  two  motions,  or  by  both,  it?  may 
certainly  be  effected. 

If  however  the  reflection  appears  to-be  like- the  upper  dotted 
line,  that  is,  parallel  with  the  black  line  t»,  vre  must  first  con- 
vince ourselves  that  it  is  so,  simply  by  depressing  the  ciystal  a 
little  by  means  of  moving  the  little  circle  i,  so  as  to  bring  the 
reflection  upon  the  black  line. 

This  being  adjusted,  which  must  be  done  precisely,  we  then- 
tarn  the  crystal  by  turning  the  little  circle  r,  until  the  reflection 
of  the  same  bar  be  seen  on  the  next  plane,  perfectly  on  a line 
with  and  upon  the  black  line  v. 

However,  iu  adjusting'  the  second,  we  may  disturb  the  first 
reflection.  By  perseverance  it  will  be  found  that  both  can  be 
adjusted  by  means  of  one  or  other  of  the  movements  by  the  stem 
o or  the  pin  f,  or  by  the  help  of  both,  and  a short  experience 
will  do  away  the  chief  difficulties.* 

Both  reflections  being  precisely  adjusted4 with  the  black  line  ty 
we  have  now  to  observe  that  the  line  at  180  or  o forms  a line1 
with  that  at  o on  the  vernier , at  the  same  time  that  the  reflect 
tion  of  the  bar  is  seen  along  the  black  line. 

One  movement  more,  and  the  measurement'wiil  haVe  been* 
made.  Turn  the  circle  Ar,  until  the  reflection  of  the  same  bar 
is  seen  on  the  adjoining  plane  precisely  upon  the  black  line , vr 
and  the  operation  is  completed* 

We  must  now  observe  what  line  of  the  principal  circle 
touches  that  at  o in  the  vernier.  Suppose  that  105  on  the 
former,  be- now  on  a line  with  o on  the  vernier; — it  is  the  value 
of  the  angle.  But  suppose  it  to  be  a little  more  than  105  and1 
less  than  105| : it  must  then  be  observed  which  line  of  the 
vernier  touches , or  Jbrms  but  one  line  with , another  line  on 

* In  using  this  instrument,  I have  found  it  convenient  to  substitute  for  the 
brass  plate  n,  a piece  of  wax  from  half  to  three-fourths  of  an  inch  long,  and 
of  which  one  ena  is  fixed  to  the  upper  part  of  the  stem  o,  the  other  projecting 
from  it  on  the  left,  so  as  to  attach  the  crystal  to  it,  cither  by  placing  it  on 
the  wax  itself,  or  by  means  of  a small  portion  of  wax  placed  on  the  crystal 
•o  a»  to  form  a stem  to  it*  I have  also  found  great  convenience  in  beginning 
theopeiation  of  measuring  a crystal  with  the  stem  o in  a vertical  position, and 
by  placing  the  crystal,  when  the  stem  is  iu  that  condition,  so  that  the  surface  of 
one  of  the  planes  to  be  measured,  shall  be  in  a horizontal  position;  the  other 
beyond  the  right,  towards  the  window.  This  plan  allows  of  a ready  means 
of  adjusting  tne  reflections  on  the  two  planes ; for  if  that  plane  should  want 
adjustment  which  shews  the  reflcctiqp  when  the  stem  o is  vertical,  the  stem  o 
tnay  be  moved  to  the  right  or  left  as  the  cast:  may  require;  but  if  the  other 
plane,  then  it  will  be  most  easily  adjusted  by  giving  a circular  motion  to  the 
stem  o,  by  means  of  turning  the  circle  q , as  above  described. 

<n 
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the  principal  circle : suppose  it  to  be  5 on  the  vernier : the 
angle  is  then  105.5,  which  is  the  true  value  of  the  obtuse  angle 
of  a rhomboid  of  carbonated  lime*  I 

I have  been  the  more  particular  in  the  above  description  from 
being  aware  that  the  use  of  this  elegant  instrument  is  commonly 
considered  to  be  extremely  difficult;  and  that  it  is  by  some 
supposed  that  in  taking  an  angle,  it  is  essential  to  keep  the  head 
in  one  position,  which  will  clearly  appear  not  to  be  requisite. 
We  may  on  the  contrary  perform  any  part  of  the  operation,  and 
after  the  lapse  of  hours  complete  it. 

•«  It  may  not  be  amiss  to  subjoin  a few  hints  connected  with  its 
accurate  use.  In  the  first  place  it  should  be  observed  that  when 
the  circle  is  arrested  by  the  stop  xy  the  line  at  180°  on  it  is 
precisely  on  a line  with  that  at  o on  the  vernier:  this  must  be 
exact. 

< Some  difficulty  will  at  first  be  found  in  attaching  the  fragment 
or  the  crystal  to  the  wax  (which  must  be  warmed),  nearly  in 
the  required  position.  In  doing  this,  it  will  be  found  of  some 
advantage  to  follow  the  rule  given  in  the  preceding  note,  and 
to  begin  with  some  substance  which  is  brilliant,  not  more  than 
one-third  of  an  inch  in  diameter,  and  of  which  the  angles  are 
known.  Fragments  of  transparent  calcareous  spar,  or  sulphate 
of  barytes,  are  well  adapted. 

The  perfect  steadiness  of  the  instrument  is  essential.  A small, 
square,  and  very  solid  table,  standing  firmly,  will  be  useful : but« 
this  may  not  be  high  enough  to  raise  the  instrument  to  the  eye 
of  the  observer  without  supporting  the  goniometer,  which  must 
be  so  fixed  as  not  to  shift  its  place  while  moving  the  circles,  or 
by  a casual  touch.  Supposing  the  table  to  be  of  the  ordinary 
height,  some  support  for  the  goniometer  a foot  above  it,  will  be 
requisite  to  elevate  it  to  the  eye  of  an  observer  while  sitting. 
This  support  should  be  made  in  the  form  of  a pyramid  with  a 
perfectly  flat  base,  and  a truncated  summit,  on  which  the  goni- 
ometer may  stand,  or  rather  may  be  fixed,  by  sliding  its  wooden 
base  m along  it,  so  that,  in  two  opposite  places,  it  shall  be  con- 
fined by  two  pieces  of  wood  y y,  hollowed  for  the  puqiose  of 
receiving  it.  This  pyramid  will  afford  an  opening  in  the  upper 
part  for  the  goniometer  when  ont  of  use,  while  the  lower  may 
be  conveniently  occupied  by  a drawer. 
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Of  the  comparative  value  of  the  Common  and 
Reflective  Goniometers . 


The  use  of  the  common  goniometer  depends  on  two  circum- 
stances; one,  the  perfection  of  the  crystalline  planes;  the  other, 
the  steadiness  and  accuracy  of  the  hand  and  eye. 

We  are  but  little  acquainted  with  the  works  of  nature  in  her 
more  hidden  processes,  amongst  which  may  be  reckoned  crys- 
tallization ; but  it  can  be  demonstrated  beyond  dispute  that  the 
surfaces  of  large  crystals  are  not  so  uniformly  even,  however 
brilliant  they  may  appear,  as  the  surfaces  of  small  ones.  Now 
the  larger  ones  are  best  adapted  for  the  use  of  the  common 
goniometer : hence,  if  the  crystal  to  be  measured  be  not  selected 
with  the  utmost  care,  and  if  the  hand  and  eye  be  not  steady  and 
accurate,  we  cannot  hope  for  precision  in  the  use  of  it;  we 
cannot  expect  that  precision  which  ought  to  exist,  since  this 
mechanical  operation  is  to  form  the  foundation  for  calculation . 

That  the  planes  of  small  crystals  are  more  perfect  thau  those 
of  large  ones,  is  proved  by  the  use  of  the  reflective  goniometer, 
which  depends  ou  the  perfection  of  these  planes,  and  on  their 
brilliancy.  Even  the  minute  crystals,  which  generally  are 
the  most  perfect  of  all,  rarely  agree  in  the  angles  they  aflford  ; 
but  this  disagreement  is  commonly  too  small  to  be  detected  by 
the  common  goniometer : a fact,  which  clearly  proves  that  its 
use  cannot  be  relied  on,  as  a foundation  for  calculation. 

This  disagreement  may  be  assumed  to  be  the  consequence  of 
some  disturbance  existing  in  the  menstruum  from  which  they 
were  deposited,  causing  an  irregular  deposition  of  lamiuae  on  the 
surface,  which,  though  it  be  not  perceptible  to  the  eye,  pre- 
vents that  perfect  reflection  which  would  be  the  cousequence  of 
perfect  regularity.  But  if  we  cleave  a crystal,  however  large, 
carbonate  of  lime  for  instance,  if  it  be  pure  and  transparent,  we 
shall  find  by  the  help  of  the  reflective  goniometer,  that  the  planes 
of  the  primary  nucleus  which  will  be  extracted,  meet  invaria- 
bly under  angles  of  105°.5'.  and  74°.55'.  But  the  angles  of 
this  rhomboid,  taken  by  the  common  goniometer,  by  perhaps 
the  most  skilful  hands  which  ever  used  it,  by  the  Abb6  Hauy 
and  the  Comte  de  Bournon,  are  given  by  the  first  as  t04“.28'. 
40"  & 75°.31'.20";  by  the  second,  as  101°. 32'  & 78°.  28';— 
a want  of  agreement  in  itself  sufficient  to  assure  us  that  the 
common  goniometer  is  not  to  be  relied  on,  where  accuracy  is 
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required.  When,  therefore,  we  would  arrive  at  the  greatest 
precision,  we  shall  prefer  the  reflective  goniometer,  and  the 
reflections  from  the  planes  of  minute  crystals  in  preference  to 
those  from  large  ones,  hut  above  all  from  planes  produced  by 
mechanical  division,  whenever  they  can  be  obtained. 

Now  the  surfaces  produced  by  cleavage  are  sometimes  very 
small,  and  therefore  are  not  adapted  to  the  instrument  In  common 
use;  while  for  the  reflective  goniometer,  it  matters  not  if  the 
surface  should  be  very  small^  provided  it  be  perfect  and  brilliant  r 
a surface  of  the  100th  part  of  an  inch  in  length  and  breadth 
will  suffice. 

In  speaking  of  the  precision  with  which  the  angles  ought  to 
be  taken,  it  was  just  now  observed  that  it  is  essential,  because 
this  mechanical  operation  is  a foundation  for  calculation ; that 
is,  for  calculating  the  angles  under  which  the  secondary  planes  of 
a crystal  meet  each  other;  which,  when  once  the  first  operation 
has  been  well  conducted,  is  perhaps  the  shortest  and  most  cer- 
tain mode  of  arriving  at  the  truth.  In  this  the  labours  of  the 
Abbe  Haiiy  have  shed  over  mineralogy  a purely  philosophical' 
lustre,  which  indeed  has  been  one  of  the  chief  causes  of  raising 
the  study  to  the  rank  of  a science  : this  he  has  done  by  shewing 
the  consonance  of  the  laws  of  crystallization  with  rigid  calcula- 
tion : he  has  proved  that  in  crystallization  there  is  a natural 
geometry. 

Thatthe  angles  of  some  other  primary  crystals,  as  well  as  those 
of  the  rhomboid  of  carbonate  of  lime,  have  been  inaccurately 
determined  by  the  Abbe  Haiiy,  has,  as  it  appears  to  me,  been 
clearly  proved.  It  will  be  understood  from  what  has  preceded' 
(p.  xi)  that  I now  allude  to  such  as  are  not  regular  geometrical 
solids  : and  whenever  the  means  may  be  devised  of  procuring 
by  mechanical  division  smooth  and  brilliant  surfaces,  however 
small,  the  true  value  of  these  angles  may  be  found  by  means  of 
the  reflective  goniometer. 

• • 

i 

» 

Fracture . 

An  important  part  of  this  subject  has  already  been  considered 
under  the  head  of  Structure — namely,  that  which  treats  of  the 
geometrical  forms  into  which  some  minerals  may  be  cleaved ; 
aud  the  means  (p.  x)  of  attaining  this  have  been  adverted  to. 

But  when  such  minerals  as  may  be  mechanically  divided  along 
their  natural  joints,  are  broken  in  directions  contrary  to  those 
joints,  the  surfaces  so  produced  are  not  plane;  they  are  said 
to  be  cunchoidul  when  the  surface  more  or  less  resembles  the 
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appearance  of  a shell ; thus,  we  have  the  perfectly,  imperfectly, 
large,  small,  and  fiat  con choidal.  These  varieties  of  fracture  also 
exist  an  minerals,  which  appear  not  to  possess  any  regular  inter- 
nal structure.  In  the  latter  also  there  arc  other  kinds  of  frac- 
tore;  as  the  even , when  the  surface  is  nearly  fiat?  the  uneven 
w hen  it  is  not  flat?  we  have  also  die  splintery  fracture,  which 
sometimes  is  small,’  and  perceptible  only  by  the  help  of  a glass, 
discovering  small  and  somewhat  pointed  portions  of  the  fractured 
mineral  adhering  to  it  by  the  largereud.  The  even  and  uneven 
sometimes  uriso  are  visible  as  the  cross-fracture  of  minerals  pos- 
sessing regular  structure. 

When  a mineral  breaks  with  a peculiarly  uneven  surface, 
somewhat  similar  to  pure  copper  for  instance,  the  fracture  is  said 
to  b e hackly.  ' , «.  i 

Frangibility. 

The  frangibility  of  some  minerals  may  in  some  sort  be  said  to 
depend  upon  their  structure ; in  all,  it  is  probably  dependent  on 
some  peculiarity  in  the  arrangement  of  the  molecules  or  particles 
of  which  a mass  or  a crystal  is  composed. 

From  whatever  cause  it  may  proceed,  this  quality  varies  greatly 
in  different  minerals,  ranging  through  all  the  intermediate  de- 
grees, from  very  brittle , to  very  tough . 

Some  few  minerals,  as  sulphur  for  instance,  are  so  very  brittle, 
that  a fragment  is  very  easily  detached  by  the  pressure  of  the 
nail  on  the  edge  of  a broken  surface : but  as  this  may  be  pro- 
duced in  any  direction,  it  cannot  be  said  to  depend  on  the 
structure  of  the  substance. 

The  laminae  of  selenite  ore  readily  separable  m one  direction ; 
and  if  they  be  very  thin,  are  brittle  in  another  direction,  while 
in  the  same  direction,  if  the  specimen  be  a line  or  more  in  thick- 
ness, it  is  very  tough ; heavy  spar  is  pretty  easily  frangible  in 
every  direction ; so  also  are  calcareous  spar  atjd  fluor.  But, 
frangibility,  strictly  speaking,  ought  not  to  be  considered  as 
connected  with  the  ease  or  difficulty  with  which  minerals  yield 
in  directions  parallel  to  their  natural  joints : it  seems  rather  ap- 
plicable to  the  ease  or  difficulty  with  which  they  yield  to  me- 
chanical force  in  other  directions.  If  this  quality  depended  on 
regular  cleavage,  we  shonld  say  that  corundum  is  very  brittle, 
because  it  yields  along  its  natural  joints  with  ease;  and  we 
should  characterize  the  diamond  as  moderately  brittle,  because 
it  can  be  cleaved  with  but  little  force : but  iu  contrary  directions, 
these  substances  arc  far  removed  from  cither  brittleness  or 
toughness. 
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. Sulphur  and  the  sulphate  of  lead  are  very  brittle ; carbonate 
of  lead,  red  silver,  grey  copper,  and  others,  are  moderately 
brittle,  and  easily  frangible  in  every  direction.  From  these, 
fragments  are  easily  detached  by  the  pressure  of  the  knife  ; 
other  minerals  yield  only  to  a blow  with  a hammer.  Others 
again  are  said  to  be  tough,  because  instead  of  breaking,  their 
particles  only  yield  to  the  force,  and  by  sliding,  as  it  were,  over 
one  another,  suffer  depression  without  yielding  fragments.  Gra- 
nular selenite  is  considerably  tough;  massive  hornblende  is  very 
tough.  In  using  the  hammer,  it  will  be  found  that  a smart  blow 
from  a small  one,  will  produce  more  effect,  and  better  surfaces, 
than  a heavy  blow  with  a large  hammer. 

It  may  be  observed  that  most  of  the  porous  minerals,  and 
perhaps  there  are  few  which  are  not  so,  are  much  more  frangi- 
ble when  first  taken  from  their  native  bed,  than  after  exposure. 
Of  this  common  flint,  in  which  no  regular  structure  has  been 
observed,  is  a remarkable  instance.  This  circumstance  is 
doubtless  owing  to  the  water  which  fills  its  pores  when  in  its 
native  place,  but  which  evaporates  on  exposure. 

. , Hardness . 

This,  though  a very  important  oue  among  the  characters  of 
minerals,  is  not  easily  defined. 

It  may  be  assumed  to  depend  on  the  mode,  or  the  degree  in 
which,  the  molecules  or  particles  of  a mineral  cohere.  It  takes 
in  the  whole  range  from  the  liquid,  to  the  hardest  substance  in 
nature,  the  diamond. 

Mineral  oil  is  liquid ; elastic  bitumen  is  very  soft;  steatite, 
selenite,  and  other  minerals  which  yield  to  the  nail , are  also  very 
soft. 

. But,  in  order  to  mark  the  degrees  of  hardness  with  greater 
accuracy,  a very  imperfect  attempt  has  been  made  to  form  a sort 
of  system  founded  on  the  relative  hardness  of  minerals;  but  it 
must  be  acknowledged  that  this,  if  carried  to  the  extent  of  which 
it  is  capable,  would  be  of  great  use. 

Elastic  bitumen,  steatite,  selenite,  calcareous  spar,  floor, 
felspar,  topaz,  quartz,  ruby  and  diamond  are  of  different  degrees 
of  hardness ; the  second  scratches  the  first,  and  the  third  the 
second,  and  the  fourth  the  third,  and  so  on;  and  there  are 
still  other  degrees  of  comparative  hardness  made  use  of  in 
mincralogical  description ; the  more  this  is  extended  the  greater 
will  be  its  use,  since  there  are  many  minerals  considerably 
resembling  each  other  in  appearance,  which  if  accurately  com- 
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pared  in  this  respect,  might  perhaps  be  distinguished  from  each 
other  by  this  character  alone. 

Common  glass  is  often  made  use  of  as  a standard  of  com- 
parison, and  is  a very  useful  one.  There  are  several  minerals 
harder  than  the  first  five  above  quoted,  which  are  not  hard 
enough  to  scratch  it.  Felspar  and  quartz,  as  well  as  some 
minerals  of  inferior  harduess,  readily  scratch  glass. 

Quartz  and  all  the  minerals  exceeding  it  in  hardness,  as  well 
as  some  that  are  inferior  to  it,  do  not  yield  to  the  knife , which 
also  is  frequently  made  use  of  as  a term  designating  considerable 
hardness : though  it  is  by  no  means  an  accurate  one,  since  there 
are  many  minerals  differing  in  hardness,  which  equally  refuse 
to  yield  to  it.  Among  such  as  do  yield  to  the  knife , its  use  is 
sometimes  advantageous  iu  regard  to  the  comparative  ease  with 
which  they  yield ; and  this  method  often  assists  those  who  well 
understand  the  relative  degrees  of  hardness,  in  recognizing  a 
mineral. 

Giving  sparks  with  the  steel , is  often  made  use  of  as  a test  of 
hardness  ; but  this  is  at  best  but  equivocal.  There  are  few  sub- 
stances, even  among  such  as  are  harder  than  flint,  which  afford 
sparks  so  numerous  and  so  brilliant. 

The  use  of  the  hammer  is  by  no  means  an  adequate  test  of 
harduess.  Fluor  is  easily  scratched  by  quartz,  but  the  latter 
yields  to  a blow  of  the  hammer  much  more  readily  than  some  of 
the  more  compact  kinds  of  fluor,  when  in  mass  : and  there  aro 
some  granular  substances  which  readily  yield  to  quartz,  that 
yield  only  to  repeated  blows  of  the  hammer,  dependant  perhaps 
on  the  degrees  of  mobility  in  their  parts,  from  which  arises  a 
species  of  toughness. 


Transparency . 

This  is  not  one  of  the  most  important  of  the  physical  charac* 
ters  of  minerals,  inasmuch  as  the  degree  in  which  light  is  trans- 
mitted through  a mineral,  often  varies  greatly  in  the  same  sub- 
stance, and  even  in  the  same  specimen.  In  description  however, 
a mineral  is  said  to  be  transparent , when  objects  can  be  dis- 
tinctly and  clearly  perceived  through  it,  semi-transparent  when 
they  are  imperfectly  seen,  translucent  when  they  are  scarcely 
or  not  at  all  visible  ; but  when  from  various  causes,  a mineral 
appears  not  to  suffer  the  transmission  of  light,  we  may  perceive, 
on  holding  it  between  the  eye  and  the  light,  that  it  is  translucent 
on  the  edges;  but  when  this  does  not  exist,  the  substance  is  said 
to  be  opaque . 

» * ^ » * • 
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Lustre. 

This  is  a character  of  considerable  importance.  Lustre  is  of 
several  kinds;  and  whatsoever  lustre  a mineral  may  possess,  m- 
1 email  if , it  is  generally  pretty  invariable  in  different  specimens 
of  the  same  species  ; although  in  crystallized  substances  it  often 
differs  very  much,  externally , even  on  the  same  specimen. 

That  which  is  peculiar  to  the  metals  in  their  pure  state,  is 
termed  the  metallic  lustre ; this  belongs  chiefly  to  opaque  mine- 
rals, such  as  plumbago,  among  amorphous  substances  ; and  spe- 
cular iron  and  grey  copper  among  those  which  are  crystal- 
lized : but  this  kind  of  lustre  is  not  equally  intense  in  all  those 
minerals  which  possess  it,  inasmuch  as  it  varies  from  shining  to 
dull.  In  some  minerals,  however,  there  is  a species  of  metallic 
lustre  which  is  perceptible  only  when  the  substance  is  held  to- 
wards the  light  in  some  particular  direction,  as  in  the  Bronzite; 
it  is  then  termed  pseudo-metallic. 

The  adamantine  lustre , which  belongs  to  particular  minerals, 
will  be  better  understood  by  a reference  to  those  substances  to 
which  it  belongs,  than  by  any  description  that  can  be  given  of  it. 
It  exists  in  the  diamond,  some  varieties  of  corundum,  and  in 
sulphate  of  lead,  among  other  minerals.  It  belongs  only  to  such 
as  possess  a greater  or  less  degree  of  translucency,  and  being 
dependant  on  their  capabilities  of  reflecting  and  of  refracting 
light,  it  may  be  supposed  to  be  in  some  sort  dependant  on  their 
structure. 

The  pearly  lustre , in  a greater  or  less  degree,  is  observable 
on  several  minerals,  though  sometimes  only  in  a particular  di- 
rection ; it  rarely  exists  but  in  lamellar  minerals. 

The  silky  lustre  is  particularly  observable  in  the  satin  spar, 
in  malachite  copper,  and  in  other  minerals  of  which  the  structure 
is  fibrous ; and  the  changeable  play  of  light  sometimes  visible 
on  a change  of  position  in  the  mineral,  induces  the  con- 
clusion that  the  fibres  of  which  such  substances  are  composed, 
are  in  reality  regular  crystals,  from  the  surfaces  of  which  a re- 
flection may  be  supposed  to  arise.  The  chatoyement  of  the  eat’s- 
eye  may  be  assumed  to  be  owing  to  the  fine  fibres  of  as- 
bestos or  amianthus,  included  in  it*  But  no  adequate  cause  has 
been  assigned  for  that  changeable  play  of  light,  so  beautifully 
displayed  in  the  moon-stone  aud  the  chrysoberyl ; or  the  still 
more  beautiful  colours  of  the  noble  opal  and  Labrador  felspar. 

. The  resinous  lustre  in  minerals  resembles  that  which  is  ob- 
servable on  the  fractured  surfaces  of  the  resins  ; . the  viirtous , 
icsembles  that  of  fractured  glass ; these  belong  chiefly  to  the 
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• • « 

surfaces  produced  by  fracture  in  directions  contrary  to  those 
of  the  laminae,  if  the  mineral  posseses  regular  structure ; some 
varieties  of  pitchstone  are  instances  of  the  resinous,  quartz  of 
the  vitreous  lustre.  The  waxy  lustre  is  observable  in  chert, 
the  newly  broken  surfaces  of  which  possess  that  lustrfe  which 
belongs  to  bees-wax : it  is  rarely,  if  ever  observable  whefe  regular 
structure  exists. 

When  no  particular  lustre  is  obSertable,  except  such  as  arises 
from  the  mere  polish  of  the  natural  surfaces,  or  of  those  produced 
by  fracture,  a mineral  is  described  according  to  the  intensity,  as 
being  splendent , shining , glistening , or  glimmering : but  a glis- 
tening or  glimmering  lustre  only,  often  arises  from  the  fractured 
surfaces  of  some  minerals,  merely  because  those  surfaces  are  un- 
even, and  consist  of  minute  irregularly-disposed  planes  from 
which  the  light  is  unequally  reflected.  * " 

In  the  absence  of  lustre  a mineral  is  described  as  being  dull. 


* Colour. 

It  seems  requisite  to  notice  colour,  though  in  reality,  it  can 
scarcely  be  said  to  be  of  any  importance  among  the  characters  of 
many  minerals,  since  there  are  very  few  earthy  substances, 
except  the  emerald,  in  which  it  can  be  said  to  be  characteristic*, 
and  even  In  that  instance  there  are  several  shades  of  the  same 
colour.  But  in  fluor,  for  instance,  which  is  found  of  almost  eVety 
shade  of  several  colours,  it  would  be  absurd  to  quote  those  colours 
and  their  various  shades,  among  its  characters.  In  some  instances 
we  have  varieties  of  a mineral  under  names  very  different  to  that  of 
the  mineral  itself,  merely  from  the  colour,  as  in  prase  as  a variety 
of  quartz,  chrysoprase  of  chalcedony.  The  colour  of  the  formed 
is  by  some  supposed  to  arise  from  an  intimate  mixture  of  another 
substance  in  the  mass ; that  of  the  latter  is  derived  from  a metallic 
oxide  ; and  these  oxides  are  for  the  most  part  the  colouring 
matter  of  the  earthy  minerals,  the  earths  being  all  white  and 
colourless,  when  chemically  produced  in  a pure  state. 

When  a crystallized  mineral  includes  a metallic  oxide  or  any 
other  substance  which  produces  no  alteration  in  the  crystalline 
forms  assumed  by  the  mineral  in  its  pure  state,  such  an  ingre- 
dient, whether  it  be  the  colouring  matter  or  not,  is  considered 
to  be  only  accidental. 

Some  of  the  metalliferous  ores,  however,  vary  so  little  in  in- 
ternal colour,  that  it  may  be  said  to  form  an  important  charac- 
teristic of  some  of  them. 
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. Flexibility. 

This  serves  as  one  among  the  distinctive  characters  of  the  few 
minerals  which  possess  it : that  substance  is  said  to  be  flexible, 
which,  being  bent,  does  not  of  itself  resume  its  former  shape,  but 
continues  in  the  form  forcibly  given  to  it.  Talc  is  flexible  ; as 
is  also  the  phosphate  of  iron  of  Cornwall ; while  that  of  New 
.Jersey  is  brittle. 


Elasticity. 

Those  minerals  are  elastic  which  after  being  bent,  spring  back 
to  their  former  position.  Mica  is  very  elastic,  and  may  by  this 
character  alone  be  distinguished  from  talc,  which  is  only  flexible. 

Double  Refraction. 

Double  refraction  may  be  considered  rather  as  a curious  pro- 
perty, than  as  a very  important  distinctive  character  of  those 
minerals  which  possess  it.  Every  one  who  has  paid  the  slightest 
attention  to  mineralogy  knows  of  its  existence  in  an  eminent 
degree  in  transparent  fragments  of  calcareous  spar;  and  they  will 
have  perceived  that  the  two  images  of  a circle  made  with  a pen 
upon  paper  may  be  made  nearly  to  coincide,  by  holding  a rhomb 
of  the  spar  in  a particular  direction,  and  that  they  may  be  made 
almost  to  separate  by  another  position.  The  cause  of  the  phe- 
nomenon of  double  refraction  is  not  understood,  further  than 
that  it  is  the  consequence  of  peculiar  transmission  of  the  rays  of 
light,  owing  as  it  is  conjectured  to  the  structure  of  the  mineral. 

A pyramidal  crystal  of  transparent  quartz  may  be  held  in  such 
a position  that  if  the  head  of  the  pin  be  placed  against  the  under- 
most side  of  the  prism,  it  will  be  visible  on  three  planes  of  the 
prism  and  on  three  of  the  pyramid  at  the  same  time ; in  this  ex- 
periment it  must  not  be  forgotten  that  all  the  planes,  except 
one,  are  inclined  to  that  against  which  the  pin  is  held. 


Touch. 

The  touch,  or  feel,  is  very  characteristic  in  a few  minerals. 
The  soapstone  is  unctuous  to  the  touch.  Chalk  is  said  to  be 
meagre , being  dry  and  without  absolute  harshness.  It  is  prin- 
cipally in  these  two  respects  that  this  character  is  used  in  de- 
scription. 
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Taste. 

The  taste  is  sometimes  made  use  of  as  a discriminating  character 
in  some  few  saline  minerals,  of  which  water  is  a solvent;  in  which 
case  the  palate  may  be  resorted  to  as  a test  of  their  nature. 


Odour. 

The  odour  of  a mineral  is  a character  of  very  restricted  use. 
When  swinestone  is  struck  forcibly  or  rubbed  against  another 
and  a harder  substance,  it  gives  out  a peculiarly  foetid  odour; 
and  some  argillaceous  minerals  give  out  the  argillaceous  odour 
when  breathed  upon.  (See  Alumine.) 


Streak. 

This  character,  which  cannot  be  said  to  belong  to  minerals  in 
the  general,  depends  strictly  speaking  on  the  colour  which  is  left 
upon  paper  by  the  pressure  of  a mineral  along  its  surface.  Thus 
plumbago  gives  a lead  coloured  streak.  By  some,  however,  it 
has  been  used  to  denote  the  colour  of  the  powder  which  is  pro- 
duced by  scratching  the  mineral  with  an  instrument  harder  than 
itself,  as  with  a point  of  a knife,  but  this  rather  belongs  sepa- 
rately to 

\ 

Powders 

The  colour  of  which  may  be  more  accurately  ascertained  by 
reducing  a portion  of  a mineral  in  a mortar  or  by  the  hammer. 
It  is  occasionally  used  among  the  distinctive  characters  of  some 
of  the  metallic  minerals  which  possess  considerable  resemblance 
to  each  other  iu  the  mass. 


Adhesion  to  the  Tongue.  . 

This  character  depends  on  the  disposition  of  a mineral  to  im- 
bibe moisture.  Lithomarge  adheres  strongly  to  the  tongue  ; as 
do  some  substances  which  are  supposed  to  be  in  a state  of 
decomposition,  as  some  varieties  of  chalcedony  and  opal. 
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Magnetism. 

This  character  is  confined  with  very  little  exception  to  some 
of  the  ores  of  iron,  amongst  which  there  are  very  perceptible 
degrees  of  difference  in  their  power  of  attracting  the  magnet  ; 
dependant  on  their  several  states  of  oxidation,  or  upon  their 
being  constituted  of  iron  differently  oxidized.  The  oxydulated 
iron  is  very  strongly  magnetic,  and  possesses  polarity ; the  spe- 
cular is  magnetic  in  a much  less  degree,  and  the  red  haematite 
is  sometimes  very  feebly  so.  Carbonate  of  iron  is  considerably 
magnetic.  Iron,  cobalt  and  nickel  are  the  only  metals  which 
possess  the  property  of  magnetism,  and  whenever  other  sub- 
stances appear  to  possess  this  property,  it  is  commonly  owing 
to  the  presence  of  slightly  oxidized  iron. 

The  black  oxide , or  protoxide  of  iron  consists  of  iron  100, 
oxygen  28.8.  The  red  oxide , or  peroxide  of  iron , of  iron  100, 
oxygen  43.2.  Strongly  magnetic  iron  ore  is  in  the  state  of  pro- 
toxide, sometimes  the  protoxide  and  peroxide  are  intermixed  in 
the  same  mineral. 

A common  magnet  has  two  poles,  a north  and  a south  pole. 
If  the  north  poles  of  two  magnets  be  presented  to  each  other, 
they  repel  one  another,  and  the  same  effect  ensues  if  the  south 
poles  are  presented  together.  But  the  north  pole  attracts 
the  south  pole,  and  the  south  the  north  ; and  hence,  when  a 
mineral  is  presented  to  the  magnet,  which  attracts  the  one  and 
repels  the  other,  it  is  said  to  possess  polarity. 

But  in  order  to  determine  this  point,  it  is  advantageous  to 
employ  a needle  of  feeble  power ; for  if  the  magnetic  power  of 
the  needle  be  greatly  superior  to  that  of  the  mineral,  the  latter 
will  attract  both  poles  of  the  magnet : which  has  been  explained 
in  this  manner  : — it  is  said  that  the  superior  power  of  the  needle 
produces  in  the  mineral  a polarity  contrary  to  its  own. 


Electricity . 

It  will  be  recollected,  that  there  are  two  kinds  of  electricity, 
which  are  called  positive  and  negative,  or  vitreous  and  resinous, 
according  as  they  are  produced  by  exciting  smooth  glass,  or  any 
, resinous  substance.  It  w ill  also  be  recollected,  that,  when  two 
bodies  possess  the  same  kind  of  electiicity,  whether  positive  or 
negative,  they  repel  each  other;  but  if  one  possess  positive 
electricity  and  the  other  negative,  they  attract  each  otjier. 

A considerable  number  of  minerals  may  be  rendered  electric 


Electricity'  xxxix 

by  friction  with  the  hand  or  woollen  cloth  ; and  when  thus  ex- 
cited, they  are  capable  of  attracting  light  bodies,  or  of  moving 
a delicate  electrometer. 

Among  the  minerals  which  are  capable  of  exhibiting  electric 
properties,  there  are  a few  which  acquire  electricity  by  being 
healed , either  by  simple  exposure  to  a fire,  or  by  immersion  in 
hot  water.  But  those  minerals  which  are  excited  by  heat, 
acquire,  at  the  same  time,  both  positive  and  negative  electricity  ; 
but  so  separated,  that,  on  whatever  part  of  the  mineral  the 
positive  may  appear,  the  negative  will  be  found  on  the  part 
diametrically  opposite.  Thus  if  positive  electricity  appear  on 
one  side,  or  at  one  extremity  of  a crystal,  negative  electricity 
will  exist  on  the  opposite  side,  or  at  the  other  extremity.  And 
it  is  very  remarkable,  that,  in  crystallized  minerals,  excitable 
by  heat,  the  opposite  parts  of  the  crystal,  on  which  the  two 
electricities  appear,  are  almost  always  different  from  each  other 
in  their  configuration,  or  number  of  sides,  although  similarly 
situated  in  reference  to  the  crystal  itself.  Thus  if  it  be  a pris- 
matic crystal  of  tourmaline,  and  if  the  two  electricities  appear 
at  the  two  extremities  or  summits  of  the  prism,  these  two  sum- 
mits will  differ  from  each  other  in  the  number  or  situation  of 
their  planes.*  Most  frequently  that  part  of  the  crystal,  which 
possesses  positive  electricity,  presents  the  greater  number  of 
faces.  On  the  contrary,  it  is  usually  the  case,  that,  when  a 
crystal  does  not  become  electric  by  heat,  the  opposite  parts  are 
similar.  Sometimes  certain  angles  or  faces  possess  positive  elec- 
tricity, while  the  opposite  angles  or  faces  exhibit  negative. 

It  may  be  stated  as  a general  fact,  with  very  fewr  exceptions, 
that  stones  and  salts,  possessing  a considerable  degree  of  purity, 
and  having  their  surfaces  polished,  acquire  positive  electricity; 
but,  if  their  surfaces  are  not  smooth  and  polished,  they  may 
acquire  negative  electricity,  as  is  the  case  with  rough  glass. 

Combustibles,  the  diamond  excepted,  become  negatively 
electric  by  friction.  The  diamond,  whether  polished  or  un- 
polished, always  becomes  positive. 

Ores  are  usually  conductors  of  electricity,  with  the  exception 
of  some  metallic  salts,  which  become  positive  by  friction. 

For  observing  the  electricity  of  minerals  the  electrometer  is 
the  most  convenient  instrument. 

* The  different  configuration  of  the  opposite  parts  of  a crystal,  exhibiting 
the  two  kinds  of  electricity,  has  been  supposed  to  be  a uniform  fart.  But 
more  extensive  observations  seem  to  show,  that  it  is  not  always  the  en«e. 
Some  tourmalines  from  Pegu  and  Ceylon,  which  possessed  both  eleotricitie*, 
appear  to  have  both  summits  perfectly  regular  and  similar.  Another  ex- 
ception appear*  in  the  dodecaedral  crystals  of  the  borate  of  magnesia 
{Bournoo.) 
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In  this  figure  a b is  a needle  of  copper,  terminated  at  each 
extremity  by  a small  ball,  and  moving  very  easily  on  a pivot  at 
the  center.  At  c the  instrument  has  a metallic  base.  If  a 
mineral,  which  has  been  excited,  either  by  friction  or  heat,  be 
presented  near  to  one  of  the  balls,  the  needle  turns,  whether 
the  electricity  be  positive  or  negative;  and  the  force  of  the 
electricity  may  be  estimated  by  the  distance  at  which  the  needle 
begins  to  move. 

To  determine  which  kind  of  electricity  a mineral  possesses, 
the  needle  must  previously  be  electrified,  either  positively  or 
negatively  ; which  may  be  done  in  the  following  manner.  Let 
the  instrument  be  insulated  by  placing  it  on  d,  a plate  of  glass 
or  resin.  Having  excited  a tube  of  glass,  or  a stick  of  sealing 
wax,  place  one  finger  on  the  metallic  base  c of  the  electrometer, 
and  then  bring  the  exited  glass  or  sealing  wax  e within  a small 
distance  of  one  of  the  balls  of  the  needle.  When  the  needle  is 
sufficiently  electrified,  first  withdraw  the  finger,  and  then  remove 
the  glass  or  sealing  wax.  If  now  an  excited  mineral  be  presented 
to  the  needle,  they  will  repel  or  attract  each  other,  according 
as  they  possess  the  same  or  opposite  kinds  of  electricity.  But, 
as  the  electricity  of  the  needle  is  known,  that  of  the  mineral 
may  be  determined. 

To  ascertain  the  electric  poles,  or  those  parts  of  a crystal, 
which  possess  contrary  electricities,  let  a thread  or  silk  about 
-one  fourth  of  an  inch  in  length  be  connected  to  one  extremity 
of  a rod  of  sealing  wax,  which  must  then  be  excited.  To  this 
thread  of  silk,  which  of  course  is  negative,  let  the  sides,  angles, 
or  summits  of  the  mineral  under  examination  be  successively 
presented  ; and  the  attraction  or  repulsion  observed  will  indi- 
cate those  parts  of  the  crystal,  where  the  two  electricities  reside. 

Sealing  wax,  when  rubbed  by  most  minerals,  becomes  ne- 
gative. There  are,  however,  a few  minerals,  of  which  sulphu- 
ret  of  moiybdena  is  one,  which,  being  rubbed  on  sealing  wax, 
commnnicate  to  it  positive  electricity.  In  these  experiments 
both  the  wax  and  mineral  should  possess  smooth  surfaces  of 
considerable  extent.  (Introduction  to  Cleaveland’s  Mineralogy). 
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Phosphorescence , 

p 

This  is  a curious  property  rather  than  a useful  character  in 
the  few  minerals  which  possess  it. 

A mineral  which  gives  out  a light,  either  by  heat  or  friction, 
is  said  to  be  phosphorescent. 

Fluor,  or  still  better  that  variety  of  it  which  is  termed  Chlo- 
rophane,  is  an  instance  of  the  first,  and  a variety  of  Blende  of 
the  last ; if  two  pieces  of  quartz,  or  of  the  calcareous  spar  of 
Iluel  Goet  in  Brittany,  be  rubbed  together,  they  emit  sparks 
of  light.  , 

This  character  is  of  the  less  importance,  because  it  does  not 
seem  to  be  essential  to  dll  those  minerals  which  possess  it,  even 
in  the  greatest  degree.  According  to  Boumon  some  varieties  of 
fluor  are  not  phosphorescent. 

The  light  emitted  by  phosphorescent  substances  is  extremely 
variable  in  respect  of  colour.  The  best  mode  of  exhibiting  it  in 
those  which  become  so  by  heat,  is,  by  first  pounding  them  and 
then  ejecting  the  powder  on  a shovel  not  quite  red  hot,  in  a dark 
room.  Whatever  colour  a phosphorescent  mineral  may  possess, 
it  is  generally  lost  by  repeatedly  subjecting  it  to  heat,  and  the 
property  of  phosphorescing  is  also  gradually  diminished  and  ulti- 
mately destroyed. 

This  property,  however,  does  not  appear  to  be  dependent  oil 
colour,  or  even  connected  with  it,  since  the  most  perfectly 
colourless  and  transparent  fluor  which  is  found  in  the  north  of 
England,  when  powdered  and  thrown  on  a live  coal,  gives  out  a 
brilliant  blue  light. 


Specific  Gravity. 

« 

The  specific  gravity  of  a body  is  its  weight,  compared  with 
that  of  another  body  of  the  same  magnitude.  Thus,  if  a cube 
foot  of  water  weigh  1000  ounces,  and  a cubic  foot  of  iron  7000 
ounces,  their  comparative  weights  or  specific  gravities  are,  as 
1000:  7000,  or  as  100  : 700,  or  as  10  : 70,  or  as  1 : 7. 

It  is  well  known,  that,  when  a body  is  immersed  in  water,  it 
is  in  some  degree  supported  by  the  water,  and  consequently 
loses  part  of  its  weight.  This  loss  of  weight  is  also  known  to 
be  precisely  equal  to  the  weight  of  a quantity  of  water  of  the 
same  magnitude  as  that  of  the  body  immersed.  If  then  we 
weigh  a body  in  air,  we  have  its  absolute  weight ; if  we  weigh 
the  same  body  in  water,  we  have  the  absolute  weight  of  a bulk 
of  water  equal  to  that  body  ; for  it  is  equal  to  the  weight  which 
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that  body  Iose9  in  water.  We  hence  have  the  absolute  weight 
of  two  different  bodies  of  equal  bulk  ; and  the  ratio  of  these 
weights  is  the  ratio  of  their  specific  gravities. 

For  convenience,  however,  tbe  weight  of  a given  bulk  of 
some  substance  must  be  assumed  as  a standard  or  unit,  with 
which  to  compare  the  weight  of  the  same  bulk  of  all  other 
bodies.  In  this  case  one  number  is  always  sufficient  to  express 
the  specific  gravity  of  a body,  because  the  standard  unit  is 
understood. 

For  the  purpose  of  a standard,  distilled  water  is  usually 
employed,  a cubic  foot  of  which  weighs  1000  avoirdupois  ounces. 
This,  we  have  already  seen,  may  be  called  1000,  or  100,  or  10, 
or  1,  adding  decimals  as  far  as  necessary.  If  we  assume  I as  the 
standard,  the  following  proportion  will  give  the  specific  gravity 
of  all  bodies  heavier  than  water; — as  the  weight,  which  a body 
loses  in  water,  is  to  its  absolute  weight,  so  is  1 to  the  specific 
gravity  required.  If  the  mineral  be  lighter  than  w ater,  add  the 
weight,  which  is  necessary  to  make  it  sink  in  water,  to  its  weight 
in  air,  and  then  say,  as  this  sum  is  to  its  weight  in  air,  so  is  1 to 
the  specific  gravity. 

On  the  preceding  ^principles  is  founded  the  method  of  taking 
specific  gravities  by  the  instrument  commonly  called  Nicholson's 
Portable  Balance. 


The  body  of  this  instrument  is  a hollow  cylinder  of  tinned 
iron,  of  which  each  extremity  a and  b terminates  in  a cone. 
From  the  vertex  of  the  upper  cone  a small  stem  of  brass  a c rises 
perpendicularly,  bearing  on  its  upper  extremity  a small  tin  cup  d. 
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From  the  vertex  of  the  lower  cone  is  suspended  a cup  e,  attached 
to  a cone  of  lead  Underneath  it  g , as  a ballast.  Both  the  cups 
may  be  removed,  when  the  balance  is  not  in  use. 

\Vheo  this  instrument  is  placed  in  a vessel  of  water,  a portion 
of  tlie  cylinder  ought  to  swim  above  its  surface.  The  tin  cup  d 
is  then  to  be  loaded  with  weights,  till  the  instrument  sinks  so 
far,  that  the  surface  of  the  water  may  exactly  coincide  with  a 
mark  near  f on  the  brass  stem.  The  quantity,  necessary  to  make 
the  Instrument  sink  thus  far  may  be  marked  on  the  cup,  as  a 
given  quantity  for  future  use.  Suppose  this  quantity  to  be  600 
grains,  wh'ich  may  be  called  the  balance  tcet'ght,  and  will  seive 
for  taking  the  specific  gravity  of  any  substance,  whose  absolute 
weight  is  not  greater  than  that  of  the  balance  weight. 

To  ascertain  the  specific  gravity  of  a mineral,  place  it  alone 
in  the  upper  cup,  and  add  weights,  till  the  mark  on  the  stem 
Coincides  with  the  surface  of  the  water;  and  suppose  this  to  be 
210  grains.  Subtract  the  210  grains  from  the  balance  weight  of 
600  grains ; and  the  remaining  390  grains  is  the  absolute  weight 
of  the  mineral  in  air.  Let  the  mineral  be  now  removed  to  the 
lower  cup ; but,  as  it  weighs  less  in  water,  than  in  air,  the  mark 
on  the  stem  will  rise  a little  above  the  surface  of  the  vyater. 
Additional  weights  must  now  be  placed  in  the  upper  cup,  till 
the  mark  on  the  stem  again  coincides  with  the  surface  of  the 
water.  Suppose  this  to  be  80  grains,  which  will  of  course  be 
the  weight  of  a quantity  of  water  precisely  equal  in  bulk  to  the 
mineral.  We  now  have  the  absolute  weights  of  equal  bulks  of 
water  and  of  the  mineral;  then  say,  as  80  : 390  : : 1.000  : 4.875, 
the  specific  gravity. 

If  the  mineral  under  examination  be  lighter  than  water,  it 
must  be  confined,  when  weighed  in  the  lower  cup ; and  the 
weight  of  whatever  confines  it  is  to  be  regarded,  as  belonging  to 
that  of  the  instrument.  In  other  respects  the  process  is  the 
same  as  the  preceding.  But,  as  the  mineral  is  lighter  than 
water,  it  is  evident  the  second  term  of  the  proportion  will  be 
less  than  the  first. 

If  the  mineral  very  sensibly  absorb  water,  which  fact  may  be 
discovered  by  the  gradual  sinking  of  the  instrument,  after  the 
specimen  is  placed  in  the  lower  cup,  although  no  additional 
weight  is  put  into  the  upper  cup,  the  weight  of  the  water  im- 
bibed must  be  ascertained  by  again  weighing  the  mineral  in  air; 
and  is  then  to  be  added  to  the  first  term  of  the  proportion. 

Some  minerals  are  rapidly  dissolved  in  water.  In  such  cases 
some  other  fluid,  as  oil  of  turpentine,  may  be  employed;  or  the 

/* 
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water  may  be  previously  saturated  with  a portion  of  the  same 
salt,  whose  specific  gravity  is  to  be  taken.* 

The  specific  gravity  of  minerals,  belonging  to  the  same  species, 
often  varies  a little,  either  from  the  accidental  mixture  of  color- 
ing matter  or  other  foreign  ingredients,  or  from  a more  or  less 
intimate  combination  of  the  component  parts.  But  notwith- 
standing these  variations,  the  character  drawn  from  the  specific 
gravity  is  exceedingly  useful.  For  by  taking  the  mean  specific 
gravity  of  several  specimens  of  the  same  species  in  a state  of  as 
great  purity  as  can  be  procured,  something  like  a standard  of 
specific  gravity  for  every  species  may  be  obtained.  In  crystal- 
lized minerals,  not  obviously  impure,  the  variation  from  the 
mean  will  probably  be  within  the  limits  of  one  fiftieth  above  or 
below.  In  substances  not  crystallized  it  must  be  greater,  espe- 
cially in  certain  species  of  ores.  (Introduction  to  Cleavelaud’s 
Alineralogy.) 

CHEMICAL  CHARACTERS. 

Although  the  chemical  characters  of  a mineral  arc  most  fully 
and  completely  understood  by  its  analysis,  there  are  other 
means  of  arriving  at  some  knowledge  of  its  component  princi- 
ples: and  therefore,  though  the  methods  about  to  be  described, 
do  not  make  us  well  acquainted  with  all  that  is  to  be  known, 
they  serve  now'  and  then  to  detect  an  important  ingredient,  and 
therefore  add,  by  very  simple  processes,  to  the  distinctive 
characters  : the  means  are  chemical  inasmuch  as  they  produce 
a change,  or  partial  decomposition. 

Action  of  the  Bloze-ptpe.t 

The  use  of  this  instrument  is  somewhat  difficult  of  attainment; 
supposing  it  to  be  applied  to  the  mouth  (which  is  always  sup- 

* The  preceding  experiments  ore  supposed  to  be  made  with  distilled  water 
at  tlie  temperature  of  about  62’  Fahr.  But,  when  common  water,  at  a di(- 
ferent  temperature,  is  employed,  the  true  specific  gravity  of  the  mineral  in 
distilled  water,  at  theproper  temperature,  must  be  determined  by  calcula- 
tion; for  the  method  of  which,  reference  may  be  made  to  treatises  on  hydro- 
statics. 1 

But  in  those  cases,  where  the  greatest  precision  is  not  requisite,  rain  water, 
at  a^  temperature  near  to  62®,  will  give  results  sufficiently  accurate. 

Fluid  minerals  are  few  in  number  and  rare.  For  methods  of  obtaining 
their  specific  gravity,  reference  may  be  made  as  above. 

+ The  student  is  particularly  referred  to  the  Treatise  on  “ The  use  of  the 
Blow-pipe  in  chemical  analysis,and  the  examination  ofminerals, by  Berzelius, 
translated  by  J.  G.  Children,  F.R.S.  &c.  a highly  useful  and  justly  cele- 
brated work.  J 3 
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posed  unless  the  contrary  be  expressed)  its  use  depends  on  the 
power  of  producing  a constant  and  pretty  uniform  stream  of  air. 
This  current  is  not  supplied  at  once  from  the  lungs.  The  mouth 
being  filled,  the  communication  between  it  and  the  lungs  is  to 
be  closed  by  a peculiar  action  of  the  tongue,  which  is  to  be 
drawn  back,  against  the  orifice,  while  the  lungs  are  replenished 
through  the  nose ; as  the  mouth  becomes  emptied,  it  is  again  to 
be  filled  from  the  lungs,  and  the  communication  closed  as  be* 
fore,  while  the  lungs  are  filling  through  the  nostrils.  The  best 
mode  of  attaining  the  use  of  the  blow-pipe,  appears  to  me  to  be 
to  sit  down  to  it  with  no  other  object  at  first,  than  that  of  pro- 
ducing from  the  flame  of  a common  candle,  a steady  stream  of 
flame : taking  care  that  the  snuff  be  of  a moderate  length,  and 
the  top  of  it  bent  in  the  direction  of  the  blast.  The  blow-pipe 
may  be  either  of  glass,  partly  of  wood  and  partly  of  metal,  or 
altogether  of  brass,  having  a bulb-like  cavity  near  the  centre 
of  the  stem,  of  which  the  principal  use  is  to  receive  the  saliva. 

The  use  of  this  instrument  is  highly  interesting.  If  fusion 
be  not  produced,  we  have  at  least  the  advantage  of  seeing  the 
impression  that  is  made  by  a very  powerful  heat ; of  noting  the 
appearances  and  consequences  which  gradually  take  place,  and 
which  often  are  very  characteristic. 

It  will  be  observed  that  there  are  two  cones  of  flame  pro- 
jected from  the  pipe  ; the  outer  yellow,  the  inner  blue.  The 
heat  of  the  outer  cone  is  less  than  that  of  the  inner,  and  the 
most  intense  heat  of  the  blue  flame  is  near  its  point. 

The  substance  to  be  acted  on  ought  not  to  exceed  the  size  of 
a grain  of  pepper;  for  if  it  be  too  large,  a part  of  it  will  be 
without  the  focus  of  the  heat,  to  which  every  part  ought  to  be 
subjected  alike.  In  most  cases  it  will  be  advantageous  to  expose 
the  mineral  at  first  to  the  heat  only  of  the  outer  flame, 

Various  methods,  depending  on  the  nature  of  the  mineral, 
must  be  employed  for  supporting  the  fragment  before  the  flame. 
Very  small  forceps  will  be  sufficient,  when  the  mineral  has  but 
little  fusibility.  For  substances  easily  fusible,  a small  platina 
or  silver  spoon  may  be  employed.  It  is  important,  that  these 
metallic  supports  should  be  very  small,  that  they  may  not  ab- 
sorb too  much  heat.  When  metallic  oxides  are  to  be  reduced, 
a piece  of  very  compact  charcoal  forms  the  best  support.  A 
small  cavity  is  made  in  the  charcoal,  in  which  even  minerals  in 
a state  of  powder  may  be  conveniently  examined,  especially  if 
the  cavity  be  partly  covered  by  another  piece  of  charcoaL 

Minerals,  while  exposed  to  the  action  of  the  blow-pipe,  ex- 
hibit very  different  appearances,  which,  being  directly  before 
the  eye,  are  easily  observed,  and  should  be  minutely  described. 


I 


xlvi  Iilozc-pipe . 

Sometimes  their  colour  is  changed,  or  entirely  disappears.  Some 
minerals  decrepitate,  others  divide  or  exfoliate,  when  exposed 
to  the  flame.  Some  indurate  aud  contract  their  bulk ; others 
effervesce,  or,  rising  in  little  blisters,  melt  with  intumescence. 
It  is  also  important  to  notice  the  vapour  or  odour,  which  may 
escape  during  the  experiment  even  the  colour,  which  some 
minerals  communicate  to  the  flame,  is  to  be  regarded* 

The  degree  of  fusion,  and  the  results  obtained,  are  to  receive 
attention.  On  some  minerals  the  blow-pipe  produces  no  effect 
whatever ; others  are  partially  fused  ; and  others  again  melt 
with  great  ease. 

The  results  of  fusion  may  depend  in  some  degree  on  the 
intensity  or  continuance  of  heat,  as  well  as  on  the  nature  of  the 
mineral.  Some  minerals  by  the  action  of  the  blow-pipe  are 
merely  softened,  and  alter  their  shape  a little  ; or,  if  the  sub- 
stance be  in  loose  grains,  they  become  agglutinated.  Others 
are  converted  into  a kind  of  porcelain,  in  which  only  a few 
points  are  vitrified.  Some  melt  into  a slag , which  is  a compact 
substance,  containing  metallic  matter ; others  yield  a tumefied 
mass,  or  are  reduced  into  a scoria , which  is  light  and  porous  ; 
and  others  give  an  enamel,  which  has  a vitreous  aspect,  but  is 
not  transparent ; sometimes  the  enamel  is  only  superficial. 

Many  minerals,  when  melted,  yield  a globule  of  perfect  glass , 
which,  in  different  substances,  has  various  colours,  and  possesses 
different  degrees  of  transparency.  Both  enamels  and  glasses 
are  sometimes  porous  or  vesicular.  „ 

When  minerals  contain  foreign  ingredients,  their  fusibility 
and  the  appearauce  of  the  product  may  be  much  altered. 

Certain  substances  called  fluxes,  are  sometimes  added  to  the 
fragment  under  examination  to  promote  its  fusion  ; and  by  their 
assistance  many  minerals,  otherwise  infusible,  may  be.  melted. 
There  are  some  cases,  however,  in  which  the  mineral,  although 
not  really  melted,  unites  with  the  flux,  in  which  it  appears  to 
be  minutely  divided  and  suspended,  or  even  dissolved.  It  is 
to  be  remembered,  that  the  appearances  of  the  mineral  during 
fusion,  and  also  the  results  of  fusion  are  variously  modified  by 
the  action  of  fluxes.  The  same  flux  becomes  differently  coloured 
by  different  minerals ; and  different  fluxes  receive  different 
colours  from  the  same  mineral. 

One  of  the  fluxes  most  commonly  employed  with  the  blow- 
pipe is  the  sub-borate  of  soda  (borax).  In  some  cases  the 
colonr  communicated  to  the  flux  by  metallic  oxides,  may  assist 
in  determining  the  kind  of  metal  present. 
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Action  of  Acids . 

Although  complete  analysis  he  not  the  object  id  subjecting 
minerals  to  the  action  of  acids,  yet  we  may  thereby  obtain  cha- 
racteristic information  in  ^regard  to  many  minerals,  especially 
the  acidiferous,  and  some  of  the  alkalino-earthy  minerals. 

In  this  process  it  will  often  suffice  that  a small  fragment  of  the 
mineral,  or  a portion  of  it  reduced  to  powder,  should  be  placed 
in  a concave  receiver,  a watch  glass  for  instance,  and  that  it 
should  be  covered  with  diluted  acid ; for  this  purpose  the  muri- 
atic is  commonly  used,  but  the  nitric  or  sulphuric  is  sometimes 
employed.  When  effervescence  ensues,  it  is  important  to  notice 
the  rapidity  and  degree  of  effervescence;  in  some  minerals 
it  is  great  and  rapid,  in  others  slow,  and  not  very  apparent: 
sometimes  the  solution  is  complete ; sometimes  a residue  is  left, 
and  occasionally,  as  in  some  of  the  alkalino-earthy  substances, 
the  mineral  becomes  gelatinous.  In  most  cases,  the  process  is 
carried  on  at  the  common  temperature  of  the  air,  in  others,  by 
the  application  of  a gentle  heat. 

Hence,  it  will  be  concluded  that  in  more  than  a few  instances, 
the  consequences  of  the  action  of  acids,  form  an  important  fea- 
ture among  the  characters  of  minerals. 

Analysis . 

It  forms  bo  part  of  our  present  object  to  describe  the  manner 
in  which  the  Chemist  pursues  his  researches.  We  look  only  to 
the  results ; — to  the  information  which  is  to  be  derived  from  the 
labours  of  the  chemist  in  regard  to  the  number  and  nature  of  all 
the  chemical  elements  of  minerals  which  have  hitherto  been 
analysed. 

Minerals  may  be  divided  into  Earths , Alkalies,  Acids , 
Metals  and  Combustibles;  and  it  may  be  observed  that  every 
elementary  body  occurring  in  the  other  kingdoms  of  nature, 
with  the  single  exception  of  iodine,  enters  into  the  composition 
of  minerals ; but  many  are  of  course  peculiar  to  the  mineral 
kingdom. 

A mineral,  chemically  considered,  may  be  said  to  be  either 
simple  or  compound:  simple,  when  it  consists  of  a single  earth, 
or  of  a metal ; compound  when  by  analysis  it  is  found  to  consist 
of  more  than  one  substance ; and  in  the  latter  case  we  might  be 
inclined  to  term  all  the  substances  of  v^hich  a mineral  is  con- 
stituted, its  elements , but  the  term  element  has  a signification 
which  is  not  always  applicable  to  these  substances.  Thus,  we 
might  say  of  fluor  that  its  elements  are  lime  and  fluoric  acid. 
Now  lime  is  a compound  substance  consisting  of  oxygen  united 
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to  a base  which  is  by  most  chemists  ranked  among  the  metals  ; 
the  other  ingredient  of  fiuor,  the  fluoric  acid,  is  composed  of 
fluorine  and  hydrogen. 

Here  however  we  must  observe,  that  as  the  term  Element  is 
commonly  used  to  express  a simple  substance — one  that  resists 
all  the  efforts  of  the  chemist  to  separate  it  into  two  or  more 
kinds  of  matter — it  is  plain  that  neither  lime  nor  the  fluoric  acid 
can  be  considered  as  elements ; although  they  certainly  form 
the  constituents  of  (luor. 

If  therefore  we  would  form  a catalogue  of  the  elements  of 
mineral  substances,  we  should  insert  in  it  all  the  constituent 
principles  of  the  earths,  the  alkalies,  the  acids,  and  of  com- 
bustibles, and  complete  the  catalogue  by  the  addition  of  the 
metals  : but  from  this  plan  we  shall  deviate  a little.  For, 
although  the  chemist  has  proved  the  earths  to  be  compound 
substances,  he  generally  treats  of  them  under  the  old  appellation 
of  earths,  instead  of  confining  his  views  to  them  as  metallic  oxides, 
as  we  shall  hereafter  shew  them  to  be ; and  in  this  view'  we 
shall  consider  them,  because  it  is  mineralogically  convenient 
and  distinctive.  The  same  observation  applies  to  the  alkalies. 

Adding  therefore,  the  earths  and  alkalies  to  the  list  of 
simple  bodies,  we  shall  comprehend  in  the  following  the  whole 
number  of  the 

• < 

CONSTITUENTS  OF  MINERALS. 

Oxygen 
• Chlorine 
Fluorine 
Nitrogen 
Hydrogen 
Carbon 
Sulphur 
Phosjihorus 
Boron 
Selenium 

Earths  ’ 

Alkalies 

Metals 

Wc  shall  proceed  to  consider  the  nature  of  each  of  the  fore- 
going substances  separately;  to  which  will  be  added  some 
account  of  certain  acids  as  mineral  constituents ; of  water 
which  in  some  few  minerals  is  an  essential  ingredient;  and 
of  combustibles  generally. 
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* OXYGEN. 

Oxygen  bas  not  been  obtained  in  a complete  state  of  separa- 
tion : iu  the  most  simple  form  in  which  it  has  been  procured, 
it  is  combined  with  heat,  forming  what  is  termed  oxygen  gas  ; 
thus  united,  it  is  essential  to  the  support  of  animal  life. 

Oxygen  gas  may  be  obtained  from  many  substances ; it  is  most 
abundantly,  and  perhaps  most  readily,  procured  from  the  black 
oxide  of  manganese ; which  furnishes  most  of  the  oxygen  used 
by  the  chemist,  and  is  employed  in  preparing  the  oxymuriate, 
or  chloride  of  lime  consumed  in  the  bleacheries  of  Britain  and' 
other  countries. 

All  the  substances  from  which  it  can  be  procured  axe  con- 
siderably diminished  in  weight  after  yielding  oxygen  gas,  which, 
is  rather  heavier  than  common  airs  ail  bodies  which  absorb 
oxygen  acquire  an  addition  to  their  weight. 

Oxygen  was  formerly  considered  to  be  the  general  cause  of 
acidity  ; Id  other  words,  a necessary  principle  of  every  acid  ;■ 
and  the  term  Oxygen  is  compounded  of  two  Greek  words,  hav-> 
tog  allusion  to  that  theory : but  that  theory  has  lately  been 
done  away,  by  direct  proof  of  its  being  incorrect  in  two  in- 
stances, which  is  further  corroborated  by  the  probability  of  its 
incorrectness  in  some  others ; and  that  certain  bodies  afford  acids 
by  combining  with  hydrogen.  (See  Acids.) 

Oxygen,  it  is  ascertained,  is  so  abundaut  a principle  in  many 
minerals,  particularly  of  those  constituting  the  oldest  and  most 
plentiful  masses  of  the  crust  of  the  globe,  that  it  may  be  said  to 
be  one  of  the  most  common  and  most  abundant  of  mineral  ele- 
ments, if  not  the  most  common  and  most  abundant  of  ail. 

Of  the  most  plentiful  of  all  mineral  substances,  silex,  it  forms 
50  per  cent. ; of  alumine  47 ; of  lime  28 ; of  magnesia  40;  of 
potash  17 ; and  of  soda  25  per  cent. : to  which  it  may  be  added, 
that  it  forms  nearly  89  per  cent,  of  water ; and  that  in  the  ores 
of  tin  and  manganese,  and  many  of  those  of  iron,  lead,  copper, 
&c.  oxygen  enters  as  an  ingredient  in  various  proportions. 

Oxygen  also  forms  an  important  ingredient  in  many  minerals, 
as  an  essential  elemeut  of  certain  acids ; as  in  the  two  abundant, 
substances  the  sulphate  and  carbonate  of  lime.  It  has  been  sup- 
posed that  the  latter  alone  constitutes  one-eighth  part  of  the 
whole  crust  of  the  globe.  It  may  be  assumed  that  limestone  is 
composed  of  about  56  parts  of  lime  and  44  of  carbonic  acid. 
Now  lime  consists  of  about  72  per  cent,  of  calcium,  and  28 
of  oxygen ; and  carbonic  acid  of  about  28  per  cent,  of  carbon, 
and  72  per  cent,  of  oxygen ; so  that  oxygen  enters  into  the 
composition  of  the  one-eight  part  of  the  crust  of  the  globe, 
which  is  calculated  to  be  constituted  of  carbonate  of  lime,  in 
point  of  fact,  nearly  in  the  proportion  of  one  half. 
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But  argillaceous  rocks  are  considered  to  be  mor-  plentiful 
than  calcareous,  and  siliceous  more  abundant  still.  Of  these 
rocks  oxygen  forms  on  an  average  nearly  50  per  cent. : so  that 
the  calculation  in  regard  to  the  proportion  into  w hich  oxygen 
enters  into  the  composition  of  minerals,  would  amount  to  a very 
• large  percentage  of  the  whole  crust  of  the  globe. 

• 

CnLORINF.. 

It  is  the  opinion  of  Sir  II.  Davy,  and  many  other  able  che- 
mists, that  the  oxyniuriatic  acid  contains  no  oxygen,  the  pre- 
sence of  which  its  name  implies;  he  has  consequently  changed 
its  name  for  that  of  Chlorine,  derived  from  the  green  colour 
which  it  possesses  when  in  a gaseous  form.  Chlorine  has  never 
heen  decomposed.  The  muriatic  acid  consists  of  equal  volumes 
of  chlorine  and  hydrogen  gasses. 

Chlorine,  has  never  been  found  pure,  in  nature,  but  in  com- 
mon, or  rock  salt,  it  is  combined  with  sodium  in  the  proportion 
of  60  per  cent. 

> The  muriatic  acid  is  found  in  small  quantity  in  the  sodalite, 
and  one  or  two  other  earthy  minerals:  in  combination  with  lead, 
quicksilver,  and  silver,  in  different  proportions : of  the  arseniate 
and  phosphate  of  lead,  it  forms  about  l2  per  cent. 

. FLUORINE. 

The  last  experiments  of  Sir  H.  Davy  on  fluoric  acid,  have  in-  » 
duced  him  to  believe  that  it  is  composed  of  hydrogen  and  a 
peculiar  base  which  he.  has  denominated  fluorine.  This  sub- 
stance, from  its  strong  aflinities  and  decomposing  agenciep,  has 
not  yet  been  exhibited  in  a separate  state;  nor  have  any  at- 
tempts to  detach  it  from  its  combinations  been  successful. 

Fluor  Spar  is  composed  of  about  one-third  of  fluoric  acid, 
and  two-thirds  of  lime;  but  whether  the  compound  exists  as 
fluate  of  lime,  or  fluoride  of  calcium  has  not  been  determined; 
fluoric  acid  is  obtained  nearly  in  the  same  proportion  from  the 
cryolite;  of  the  Saxon  topaz  and  the  pycnite  it  forms  5 to  6 per 
cent;  it  has  not  been  detected  mineralizing  any  metal  except 
cerium. 


NITROGEN  OR  AZOTE. 

Nitrogen,  in  combination  with  caloric,  when  it  is  termed 
nitrogen  gas,  is  one  of  the  constituents  ,of  atmospherical  air: 
from  its  unfitness  for  the  support  of  animal  life,  it  is  frequently 
called  azotic  gas:  the  term  azote  is  compounded  of  two  Greek 
words,  having  allusion  to  that  negative  quality.  It  has  since 

^ • * 

*•  % « 

% 


Digitized  by  Google 


Elements  of  Minerals . ii 

been  called  Nitrogen  gas,  because,  by  union  with  oxygen,  it 
composes  nitric  acid. 

It  immediately  extinguishes  a lighted  candle  and  even  burning 
phosphorus,  and  is  fatal  to  animal  life. 

The  claims  of  nitrogen  to  be  considered  as  a mineral  con- 
stituent, are,  that  it  enters  into  the  composition  of  ammonia,  one 
of  the  alkalies ; and  that,  as  a constituent  of  the  nitric  acid, 
which  consists  of  about  26  of  nitrogen  and  74  of  oxygen,  it  is 
of  course  au  ingredient  of  nitre  or  saltpetre. 

HYDROGEN. 

The  most  simple  form  in  which  Hydrogen  has  been  obtained, 
is  that  of  a gas,  in  which  it  is  in  union  with  heat.  From  this 
combination  it  has  not  been  separated  except  by  taking  advan- 
tage of  its  greater  affinity  for  some  other  substance ; in  which 
case  the  hygrogen  separates  from  the  heat,  and  forms,  with  the 
body  which  has  been  added,  a new. combination.  It  is  consid- 
ered to  be  an  elementary  body. 

Hydrogen  is  one  of  the  component  elements  of  water,  of 
which  it  forms  about  11  per  cent.;  its  name  is  compounded  of 
two  Greek  words,  importing  that  circumstance ; it  is  one  of 
the  elements  of  ammonia,  and  of  the  fluoric  and  muriatic  acids. 
It  is  obtained  in  variable  proportion,  from  several  substances, 
and  in  combination  with  sulphur  forming  sulphurretted  hydro- 
gen, it  has  been  detected  by  analysis,  in  the  Haiiync  or  Latialite  ; 
the  swinestone  or  stinkstone,  a variety  of  carbonate  of  lime  which 
is  found  in  considerable  abundance,  is  supposed  to  owe  the 
peculiarly  offensive  odour  which  it  gives  out  when  scraped  or 
rubbed,  to  the  presence  of  sulphuretted  hydrogen. 

Hydrogen  gas  is  emitted  from  the  crevices  of  volcanic  matter.; 
and  it  is  asserted  by  Brongniart,  that  near  St.  Barthelemi,  which 
is  not  far  from  Grenoble  in  France,  hydrogen  gas  issues  from 
the  crevices  of  a country  which  has  no  appearance  of  being  vol- 
canic ; and  consisting  of  a grey  friable  argillaceous  schistus. 
The  gas  has  no  odour ; and  if  inflamed,  continues  burning  some^ 
times  for  many  months : the  surrounding  mountains  are  calca- 
reous. He  likewise  says,  that  similar  circumstances  occur  in 
England,  on  the  road  between  Warrington  and  Chester,  and 
also  near  Brozeley  in  Shropshire.  . 

Carbon. 

The  purest  form  in  which  Carbon  is  seen,  is  that  of  the  dia- 
mond ; and  it  was  for  a long  time  considered  that  the  only  che- 
mical difference  between  this  gem  and  charcoal  is,  that  the  latter 
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contains  some  oxygen,  and  therefore  is  an  oxide  of  carbon.  But 
the  late  experiments  of  several  chemists,  and  particularly  of  Sir 
H.  Davy,  tend  to  shew  that  there  is  no  oxygen  in  pure  charcoal ; 
and  that  there  is  no  decided  chemical  difference  between  it  and 
the  diamond.  Charcoal,  however,  always  contains  either  hydro- 
gen or  water  in  very  small  and  variable  proportions,  but  not  as 
an  essential  ingredient : the  diamond  is  absolutely  free  from  hy- 
drogen and  water;  and  it  is  in  this  respect  only,  and  in  the  me- 
chanical arrangement  of  its  particles,  that  there  is  any  evidence 
of  its  differing  from  charcoal.  The  experiments  of  Allen  and 
Pepys  tend  to  prove  that  the  actual  quantity  of  carbon,  in  equal 
weights  of  diamond  and  charcoal,  is  precisely  the  same.  If 
proof  were  wanting  of  the  identity  of  carbon  and  the  diamond, 
it  is  furnished  by  the  fact  that  the  diamond  converts  iron  into 
steel,  under  circumstances  quite  free  from  all  sources  of  fallacy. 

Carbon  forrtis  the  basis  of  several  of  the  combustibles ; as  coal, 
bitumen,  amber,  &c. ; and  it  enters  into  the  composition  of  a 
few  minerals  in  small  proportion ; in  the  Aberthaw  limestone, 
the  hepatite,  serai-opal,  and  in  clay-slate,  not  exceeding  1 or  2 
per  cent. ; in  rotten-stone  10  per  cent. ; and  less  than  I per  cent, 
in  compact  manganese : its  most  important  mineral  character  is, 
that  it  forms  the  base  of  the  carbonic  acid,  which  enters  into  all 
limestone  rocks,  us  an  ingredient,  in  the  proportion  of  about 
. 44  per  cent. : Carbonic  acid  consists  of  about  28  per  cent,  of  car- 
bon and  72  of  oxygen. 


Sulphur. 

Sulphur  is  not  only  itself  a highly  inflammable  body,  but  is 
also  an  ingredient  of  other  combustibles ; as  of  certain  kinds  of 
coal.  Large  deposites  of  sulphur  are  met  with  in  some  volcanic 
countries : it  is  found  in  considerable  masses  or  in  beds,  both  in 
primitive  and  transition  countries,  and  it  is  largely  involved  in 
certain  metallic  ores;  such  as  iron,  copper,  lead,  antimony, 
silver,  &c.  which  thence  are  termed  sulphurets  of  those  metals, 
and  which,  generally  speaking,  are  the  most  abundant  of  all 
metalliferous  ores;  it  is  met  with  in  one  earthy  mineral,  the 
automalite,  in  the  proportion  of  17  per  cent.  Sulphur  is  the 
base  of  the  sulphuric  acid ; which  consists  of  40  per  cent,  of 
sulphur,  and  60  of  oxygen.  The  sulphuric  acid  enters  largely 
into  the  composition  of  that  abundant  substance,  sulphate  of 
lime  or  gypsum  ; and  is  likewise  an  ingredient  of  several  other 
earthy  minerals;  and  in  certain  metallic  ores. 
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PHOSPHORUS. 

Phosphorus  is  a highly  inflammable  substance  usually  of  a 
flesh  red  colour,  and  very  soft:  its  specific  gravity  is  1.77.  In 
the  atmosphere  it  emits  a white  smoke,  and  peculiar  smell,  and 
a faint  light  arises  from  it. 

When  phosphorus  is  acted  upon  by  a powerful  voltaic  battery, 
it  gives  out  a gas  in  considerable  quantity,  which  proves  to  be 
phosphuretted  hydrogen : hence  it  has  been  concluded  that  hy- 
drogen is  one  of  its  component  elements,  but  some  of  the  late 
experiments  of  Sir  H.  Davy  tend  rather  to  contradict  than  con- 
firm the  conclusion. 

Phosphorus  is  prepared  by  decomposing  phosphoric  acid  with 
charcoal,  which  combines  with  its  oxygen,  and  liberates  the 
phosphorus.  The  phosphoric  acid  is  first  procured  from  calcined 
bones,  which  consist  of  phosphoric  acid  and  lime,  by  means  of 
sulphuric  acid. 

Lead,  manganese,  and  copper,  are  found  mineralized  by  the 
phosphoric  acid,  in  proportions  differing  from  18  to  31  per  cent.; 
It  also  occurs  in  combination  with  iron  ; and  combined  with  lime, 
in  the  proportion  of  50  per  cent. 

BORON. 

Boron  is  a peculiar  combustible  substance,  which  has  been 
obtained  by  subjecting  crystals  of  boracic  acid  to  the  action  of 
a voltaic  battery.  Its  precise  nature  is  not  yet  understood ; 
though  it  is  ascertained  to  be  a substance  differing  from  every 
other  known  species  of  matter. 

Boracic  acid  consists  of  27  parts  by  weight  of  boron,  and  73 
of  oxygen. 

The  boracic  acid  enters  into  the  composition  of  two  rare  earthy 
minerals,  the  boracite  and  the  datholite ; in  the  proportion  of 
83  per  cent,  in  the  former,  and  24  per  cent,  in  the  latter.  It 
has  not  been  detected  in  any  metalliferous  substance  ; but  it  oc- 
curs iu  the  proportion  of  13*  per  cent,  in  the  borate  of  soda,  or 
borax,  which  is  abundant  in  a certain  lake  in  Thibet. 

Selenium . 

This  substance  is  of  a grey  colour,  with  a brilliant  metallic 
lustre,  and  possesses  a very  slight  degree  of  translucency.  It 
melts  at  a temperature  above  boiling  water,  and  evaporates  in 
close  vessels  at  a temperature  a little  below  redness;  when 
cooling  it  is  ductile,  may  be  kneaded  between  the  fingers,  and 
drawn  out  into  fine  threads,  having  a strong  metallic  lustre. 
When  slowly  cooled,  it  has  a granular  fracture,  and  resembles 
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cobalt.  Before  the  blow-pipe  it  volatilizes,  giving  out  a strong 
smell  of  horse-radish,  with  which  -J^th  of  a grain  suffices  to  fill 
a large  apartment.  With  oxygen  it  forms  an  acid,  called, 
selenic  acid.  It  is  ranked  among  combustibles. 

It  is  doubted  by  some  chemists  whether  it  ought  to  rank, 
among  the  metals ; it  is  a bad  conductor  of  caloric,  and  is  a 
uon-conductor  of  electricity. 

It  was  discovered  by  Beizelius  in  the  reddish  masses,  chiefly 
consisting  of  sulphur,  deposited  in  the  chambers  for  making 
sulphuric  acid,  from  the  sulphur  procured  from  Fahlun  in 
Sweden  ; and  exists  in  the  iron  pyrites  of  that  neighbourhood, 
from  which  the  sulphur  is  obtained.  We  have  no  description 
of  this  pyrites. 

EARTHS. 

The  Earths  are  ten  in  number,  viz. 

* 

Sfiexy 

Alnmine, 

Lime , 

Nugnesiay 
Zircon , 

Glucincy  h 

Yttria, 

BarytcSy 

Strontiany 

Thorina. 

Four  of  them,  lime,  magnesia,  barytes  and  strontian,  possess 
some  of  the  chemical  characters  of  the  alkalies  ; by  some,  they 
have  therefore  been  placed  among  the  alkalies ; others  have 
called  them  alkaline  earths. 

The  whole  number  were,  until  within  the  last  few  years, 
considered  to  be  simple  or  elementary  bodies,  but  Sir  II.  Davy 
has  proved  them  to  be  compounds  consisting  of  oxygen  united 
with  certain  bases,  some  of  which  possess  several  of  the  charac- 
ters peculiar  to  the  metals  ; but  the  nature  of  these  bases  is  not 
so  well  ascertained  as  that  of  the  bases  of  the  alkalies.  The 
discoverer,  however,  considers  most  of  them  to  be  metals  ; and 
if  this  be  admitted,  the  earths  are  to  be  considered  as  metallic 
oxides. 

The  four  alkaline  earths  were  much  more  readily  decomposed, 
and  their  bases  are  ascertained  to  possess  certain  of  the  charac- 
ters and  properties  of  the  metals,  with  greater  certainty  than  the 
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remaining  six  ; which  have  a much  stronger  affinity  for  the  oxy- 
gen with  which  they  are  combined.  The  alkaline  earths  were 
electrified  negatively  in  contact  with  mercury,  by  which  means 
amalgams  w ere  obtained,  consisting  of  the  metallic  bases  of  the 
earths  and  of  mercury.  These  amalgams  may  be  preserved 
under  naptha  for  a considerable  time,  but  at  length  they  become 
covered  with  a slight  crust  of  the  regenerated  earth  by  absorb- 
ing oxygen. 

. The  metallic  base  of  barytes  has  been  named  barium  by 
Sir  H.  Davy  ; that  of  strontian  h<j  denominates  .strontium  ; that 
of  lime,  calcium  : for  that  of  magnesia,  magnesium  has  been 
proposed,  but  it  is  less  perfectly  known  than  the  three  prece- 
ding : the  base  of  silex,  silicmm , has  not  been  obtained  in  a 
state  of  separation  ; it  was  at  first  considered  to  be  a metal,  but 
7 Sir  }1,  Davy  now  believes  it  not  to  be  a metal,  but  a sub- 
stance most  resembling  borpn  ; and,  like  it,  bearing  an  analogy 
to  charcoal,  sulphur,  and  phosphorus,”  The  base  of  alumine, 
alumium , has  not  yet  been  produced  in  a state  fit  for  investiga- 
tion : that  of  zircon,  or  zirconium , is  still  unknown  ; as  well  as 
that  of  glucine,  or  glucinum  ; and  that  of  yttria,  yttrium y has 
Bot  been  exhibited  in  a separate  form. 

These  bases  are  united  with  oxygen  in  different  proportions. 
That  of  barytes  is  united  with  about  10  percent,  of  oxygen  ; 
that  of  yttria  about  20  percent.;  of  strontian  about  16  per 
cent.;  that  of  zircon  18  percent.;  of  lime  28  per  cent.  ; of 
glucine  30  per  cent.;  of  magnesia  40  ; of  alumine  47  ; aud  of 
silex  50  per  cent. 

Of  the  comparative  Ages  of  the  Earths. 

The  earths  are  here  placed  in  the  foregoing  order  (p.  liv) 
and  the  minerals  of  w hich  they  constitute  the  chief  ingredients, 
nill  hereafter  be  noticed  in  that  order,  for  the  following  reasons. 
Silex,  alumine,  and  lime,  are  the  principal  constituents  of  the 
oldest  primitive  rocks.  Magnesia  also  enters  into  the  compo- 
sition of  a primitive  rock,  though  not  one  of  the  most  abundant. 
Zircon  and  glucine  are  in  part  the  constituents  of  a few  rare 
minerals  which  are  imbedded  in  early  rocks,  or  are  met  with  in 
the  veins  of  primitive  mountains : iti  the  veins  of  which,  also, 
the  minerals  containing  yttria,  barytes,  and  strontian,  occasionally 
occur. 

Silex. 

f « • • 

This  earth  is,  when  pure,  in  common  with  the  rest  of  the 
earths,  perfectly  white ; it  has  ueither  taste  uor  smell,  and  its 
Specific  gravity  is  2.26. 


hi 


Alumine . 


It  is  infusible  by  the  intense  heat  of  voltaic  electricity ; but 
was  melted  by  Dr.  Clarke  with  the  oxygen  and  hydrogen  blow- 
pipe. Sir  H.  Davy  first  proved  it  to  be  a compound  body, 
consisting  of  ox\gen  and  a peculiar  base,  which  he  has  termed 
tilicium . Berzelius  decomposed  silex,  by  fusing  it  with  char- 
coal and  iron  in  a blast  furnace.  JHe  obtained  an  alloy  of  iron 
and  silicium,  which  by  the  action  of  a diluted  acid,  gave  more 
hydrogen  than  an  equal  weight  of  iron. 

Silex  consists,  according  to  Berzelius,  of  oxygen,  in  the  pro- 
portion of  about  50  per  cent,  united  with  the  base,  siliciumy 
which  has  not  hitherto  been  obtained  in  a state  of  separation. 

Notwithstanding  the  complete  analysis  of  silex,  it  still  obtains 
among  chemists  its  old  denomination  of  an  earth  ; principally,  it 
may  be  supposed,  from  the  difficulty  of  properly  characterizing 
its  base  ; which  is  not  believed  by  Sir  H.  Davy  to  be  a metal,' 
but  of  a peculiar  nature,  bearing  au  analogy  to  boron,  charcoal, 
sulphur,  and  phosphorus. 

Silex  has  never  been  found  mineralized  by  any  acid,  but  is 
occasionally  contained  in  small  proportion  in  some  of  the  acidi- 
ferous  earthy  substances  ; it  forms  a large  ingredient  of  very 
many  earthy  minerals,  including  some  of  the  hardest  gems  and 
the  softest  clays ; it  is  proved  by  analysis  to  enter,  in  variable 
proportion,  into  the  composition  of  about  two-thirds  of  the 
whole  number  of  earthy  minerals  whose  composition  is  known  ; 
and  as  it  is  the  chief  ingredient  of  the  oldest  and  most  plentiful’ 
of  the  primitive  rocks,  and  is  found  in  rocks  of  almost  every 
age  and  formation,  it  is  esteemed  to  be  the  most  abundant  sub- 
stance in  nature. 

As  common  flints  are  almost  wholly  composed  of  siliceous 
earth , it  thence  received  the  name  of  Silex,  which  in  the  Latin 
signifies  flint ; but  it  is  found  iu  the  greatest  purity  in  quartz  or 
rock  crystal. 


Alumine  or  Argil. 

i 

This  substance  obtained  the  name  of  Alumine  from  its  forming 
the  base  of  common  alum  ; and  that  of  Argil,  from  the  Latin, 
Argilla,  clay,  on  account  of  its  being  a constituent  of  clays, 
though  rarely  in  a greater  proportion  than  one-third  or  one- 
fourth  j nevertheless,  clays  are  termed  argillaceous  sub  stances , 
and  those  rocks,  of  which  argil  forms  a notable  proportion,  are 
termed  argillaceous  rocks;  one  character  of  which  is,  that  they 
give  out  a peculiar  odour  when  breathed  ou,  that  may  always 
be  regarded  as  a mineralogical  test  of  the  presence  of  argil, 
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whence  it  has  been  termed  the  argillaceous  odour ; but  as  it: 
does  not  belong  to  pure  alumine,  it  is  considered  to  be  owiug 
to  a combination  of  that  substance  with  the  oxide  of  iron,  which 
generally  enters  into  the  composition  of  argillaceous  minerals.  , 
Alumine,  when  pure,  is  perfectly  wrhite,  and  is  destitute  of 
taste  and  smell : its  specific  gravity  is  2.0.  It  lias  already  been, 
said,  in  treating  of  the  earths  generally,  that  alumine  is  not  a 
simple  substance,  and  that  Sir  II.  Davy  has  ascertained  it  to  be 
composed  of  oxygen  united  with  a base,  alumium , in  the  pro* 
portion  of  46  of  the  former  to  54  of  the  latter ; but  though  the 
results  afford  a strong  presumption  that  alumine  is  a metallic 
oxide,  its  base  has  not  been  yet  obtained  in  such  a state  as  to 
render  a minute  examination  of  its  properties  practicable.  Yet 
alloys  have  been  formed,  which  give  sufficient  evideuce  of  its 
existence  ; and  the  presence  of  oxygen  in  alumine  is  proved, 
by  its  changiug  potassium  into  potash,  when  ignited  with  that 
metal. 

As  the  precise  nature  of  its  base  is  unknown,  alumine  i9  still 
ranked  among  the  earths.  As  an  earth,  it  may  be  said  that  it 
is  never  found  pure.  It  enters  largely  into  the  composition  of 
many  earthy  minerals,  and  in  small  quantity  in  some  metallife- 
rous ores.  It  is  an  ingredient,  in  a large  proportion,  of  some  of 
the  most  abundant  rocks,  primitive,  secondary,  and  alluvial,  and 
is  found  in  all  soils.  It  is  the  most  abundant  of  all  the  earths,, 
except  si  lex. 

It  is  found  in  the  greatest  purity  in  corundum  and  its  varieties. 

Lime. 

i 

Lime  has  never  been  found  pure ; when  so  prepared  by  the 
chemist,  it  is  white,  moderately  hard,  of  a hot  acrid  taste,  and 
infusible  except  by  voltaic  electricity.  Its  specific  gravity  is  2.3. 

It  is  obtained  artificially  by  heating  the  various  species  of 
carbonates,  till  the  carbonic  acid  is  driven  off ; hence  the  lime 
obtained  for  cements  and  agricultural  purposes.  For  nice  che- 
mical purposes,  it  is  procured  in  a purer  state,  by  subjecting  to 
* red  heat,  for  some  hours,  either  the  white  Carrara  statuary 
marble,  or  oyster  shells ; the  outer  coat  of  the  latter  beiug  first 
token  off.  From  the  former,  lime  is  obtained  which  is  mixed 
°nly  with  small  portions  of  silex,  and  sometimes  with  an  atom 
°f  iron ; the  lime  procured  from  the  latter,  contains  ouly  a little 
phosphate  of  lime.  These  impurities  are  afterwards  got  rid  of, 
by  chemical  processes. 

It  is  not  a simple  or  elementary  body  ; but  a compound,  con- 
fisting  of  oxygen  united  with  a base  which  possesses  the  colour 
and  lustre  of  silver,  but  which  Sir  H.  Davy  has  not  hitherto  been 
able  to  examine ; for,  on  exposure  to  air  and  heat,  it  instantly 
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takes  fire,  and  burns,  with  an  intense  white  light,  into  lime  ; he 
nevertheless  considers  it  to  be  a metal,  and  has  denominated  it 
calcium.  Berzelius  estimates  lime  to  consist  of  2vS  per  cent,  of 
oxygen,  and  72  per  cent,  of  calcium. 

Lime  enters  into  the  composition  of  a considerable  number  of 
earthy  or  stony  minerals,  but  is  not  found  in  any  earthy  com- 
pound in  the  proportion  of  50  per  cent,  except  when  mineralized 
by  an  acid;  thus  combined,  it  is  found  in  so  great  abundance, 
that  some  geologists  have  estimated  that  it  enters  into  the  com- 
position of  the  crust  of  the  globe,  in  the  proportion  of  one-eighth 
of  the  whole. 

Lime,  and  its  natural  compounds,  generally  speaking,  are 
of  infinite  importance  and  utility ; in  which  respects  they  are 
inferior  to  no  other  mineral  substances,  but  may,  on  the  contrary, 
be  estimated  as  superior  to  all. 

It  is  found  mineralized  by  the  carbonic,  phosphoric,  fluoric, 
sulphuric,  nitric,  boracic,  and  arsenic  acids  ; forming  carbonate, 
phosphate,  fluate,  sulphate,  nitrate,  borate,  and  arseniate  of  lime ; 
these  compounds,  in  common  with  all  other  natural  combina- 
tions of  earths  with  acids,  are,  by  some  mineralogists,  termed 
earthy  suits. 

Magnesia. 

Magnesia  is  a light  earth  of  a perfect  whiteness,  and  is  abso- 
lutely insipid.  It  consists  of  oxygen  united  with  a base  magne- 
sium, which  is  but  imperfectly  known,  but  which  is  considered 
to  be  a metal,  and  is  of  the  same  whiteness  and  lustre  as  the 
bases  of  some  of  the  other  earths.  Berzelius  states  magnesia  to 
consist  of  about  38  per  cent,  of  oxygen,  and  62  of  magnesium. 

Magnesia  is  not,  like  silex  and  alumine,  found  in  very  large 
quantity,  either  nearly  pure,  or  entering  in  very  great  proportion, 
into  the  composition  of  numerous  and  abundant  earthy  substances : 
it  is  found  in  about  thirty,  in  different  proportions;  but  in  most 
of  these,  magnesia  is  not  the  prevailing  ingredient,  though  in 
several  it  exceeds  25  per  cent.  It  is  involved  in  a few  metal- 
liferous minerals  in  small  quantity.  It  occurs  combined  vrith 
the  carbonic,  sulphuric,  and  boracic  acids ; but  is  found  in  the 
greatest  purity  in  the  carbonate  of  magnesia. 

Zircon. 

Zircon,  when  pure,  is  white,  rough  to  the  touch,  insipid,  and 
Insoluble  in  water ; and  is  about  four  times  its  weight.  Like  the 
other  earths,  it  is  infusible  by  the  action  of  chemical  agents;  but 
by  the  assistance  of  voltaic  electricity  it  has  been  ascertained  that 
zircon  is  a compound,  consisting  of  oxygen  united  with  a base 
zirconium  ; the  nature  of  which  is  unknown.  The  proportions  in 
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which  oxygen  and  zirconium  enter  into  the  composition  of  zircon, 
have  not  been  determined  : but  the  existence' of  oxygeo  in  this 
earth  has  been  proved  by  placing  potassium  in  contact  with  it 
when  ignited ; by  which  means  the  oxygen  of  the  zircou  united 
with  the  potassium,  forming  potash,  and  dark  metallic  particles 
were  diffused  through  the  alkali. 

It  is  very  sparingly  found ; and  then  only  entering  into  the 
composition  of  a few  substances,  together  with  silex  and  oxide 
of  iron;  and  in  one  instance  with  a small  portion  of  oxide  of 
titanium.  Zircon  has  not  been  put  to  any  use. 

Glucine. 

Glucinc  obtained  that  name  from  the  Greek  yXwtor,  signifying 
sweety  on  account  of  the  sweet  taste  by  which  its  salts  are  dis- 
tinguished. When  pure,  glucine  is  a white  powder,  soft,  and 
somewhat  unctuous  to  the  touch ; its  specific  gravity  is  nearly  3. 

Sir  H.  Davy  has  proved  that  glucine  consists  of  oxygen  united 
with  a base,  glucinum,  of  which  the  nature  is  not  known.  It  is 
computed  that  this  earth  is  constituted  of  about  30  per  cent,  of 
oxygen  united  with  70  per  cent,  of  glucinum.  The  existence  of 
oxygen  in  glucine  was  proved  in  the  same  manner  as  its  existence 
in  zircon. 

Glucine  has  only  been  met  with  combined  with  other  sub- 
stances, and  then  only  in  small  quantities,  and  in  a very  few 
minerals,  viz.  euclase,  beryl,  emerald,  gadoliuite,  and  topazolite. 

Yttiia. 

Yttria,  in  many  of  its  properties  and  appearances  in  its  pure 
state,  bears  considerable  affinity  to  glucinc;  its  salts  have  the 
same  saccharine  taste ; but  it  is  easily  distinguished  from  glu- 
cine, inasmuch  as  it  is  nearly  five  times  heavier  than  water,  and 
by  some  properties  discoverable  only  by  the  chemist. 

It  has  been  ascertained  by  Sir  H.  Davy  that  oxygen  enters 
into  the  composition  of  yttria : but  the  base,  yttrium  y with  which 
it  is  combined,  has  not  yet  been  seen  in  a separate  form ; nor 
have  the  proportions  in  which  oxygen  and  yttrium  respectively 
enter  into  the  composition  of  yttria,  hitherto  been  decided. 
The  existence  of  oxygen  in  it  was  established  by  the  same 
process  as  that  of  zircon. 

In  the  natural  state,  yttria  occurs  as  a component  part  of  a 
Tare  mineral  substance  called  the  gadolinite,  which  is  brought 
only  from  Sweden,  and  which  is  so  called  on  account  of  its  having 
been  first  analyzed  by  the  Swedish  professor  Gadolin,  who 
named  the  earth  yttria,  because  the  mineral  in  which  it  was  dis- 
covered, was  brought  from  Ytterby  in  Sweden. 
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Yttria  is  also  found  entering  into  the  composition  of  a mineral 
called  yttrocolumbite ; and  in  some  newly  discovered  substances 
in  the  state  of  a ftuate. 

Barytes. 

Barytes,  when  pure,  is  white,  has  a sharp  caustic  taste,  and 
as  it  possesses  some  of  the  characters  of  the  alkalies,  it  has  by 
some  chemists  been  classed  amongst  them  ; others  have  denomi- 
nated it  an  alkaline  earth. 

Barytes  consists  of  oxygen  combined  with  a base,  barium , with 
which  it  is  united  in  the  proportion  of  about  10  per  cent,  of  oxygen 
to  90  per  cent,  of  barium.  This  base  has  the  appearance  of  a dark 
grey  metal,  which  requires  considerable  force  to  flatten  it,  and  has 
a lustre  inferior  to  that  of  cast  iron.  At  the  ordinary  temperature 
of  the  air,  it  was  solid,  but  became  fluid  at  a heat  below  redness. 

By  exposure  to  the  air,  this  substance  became  tarnished,  and 
fell  into  a white  powder,  which  was  barytes.  A portion  of  it 
thrown  into  water,  acted  upon  it  with  great  violence,  and  sunk 
to  the  bottom,  producing  barytes,  and  evolving  hydrogen  gas; 
but  it  has  not  been  obtained  in  quantity  sufficient  to  allow  of 
a minute  examination  of  its  physical  or  chemical  qualities. 

Barytes  has  never  been  found  pure : it  is  combined  either  with 
the  carbonic  acid,  or  the  sulphuric  acid,  forming  compounds 
which  may  be  readily  distinguished  from  most  other  earthy 
minerals  by  their  superior  weight;  being  more  than  four  times 
the  weight  of  w’ater.  ' 

Barytes  is  by  no  means  plentifully  distributed,  since  it  has  not 
hitherto  been  detected  entering  into  the  composition  of  any 
rock ; not  in  more  than  one  or  two  earthy  minerals ; it  is  not 
common  in  soils. 

It  is  a violent  and  certain  poison. 

Strontian. 

This,  like  the  rest  of  the  earths,  when  dried  arid  pure,  is  per- 
fectly white,  and  resembles  barytes  in  many  of  its  properties. 

It  consists  of  16  per  cent,  of  oxygen,  united  with  about  84 
per  cent,  of  a base  to  which  the  name  of  strontium  has  been 
given  by  Sir  II.  Davy ; by  whom  it  was  first  obtained  in  1808, 
but  in  very  minute  quantity.  It  resembled  barium,  had  not  a 
very  high  lustre,  was  difficultly  fusible,  and  not  volatile ; and 
was  converted  into  strontian  by  exposure  to  air,  or  by  coutact 
with  water. 

Thorina. 

This  earth,  when  dried,  is  perfectly  white.  Before  the  blow- 
pipe it  cannot  be  brought  into  fusion  : with  borax  or  phosphate 
of  soda,  it  fuses  into  a transparent  glass. 
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In  some  of  its  properties  it  differs  from  all  the  other  earths ; 

but  has  not  yet  been  subjected  to  the  action  of  voltaic  electricity. 

It  w as  not  long  since  discovered  by  Berzelius  in  the  gadolinite 
from  Korarvet  in  the  proportion  of  30  percent. ; butjsnot  always 
found  as  an  ingredient  of  that  triineral.  It  has  since  been  detected 
in  the  deuto-fluate  of  cerium,  and  in  the  double  tluate  of  cerium 
and  yttria.  ’ v . u 

Of  the  Relative  Proportions  of  the  Earths  as  Mineral  Elements. 

* • i 

» 

Silex  is  not  only  the  chief  ingredient  of  a large  number  of  th? 
most  abundant  rocks,  hut  also  of  all  clays  and  soils;  and  of 
more  than  half  those  compound  earthy  substances,  which,  in 
contradistinction  to  aggregated  rocks,  are  termed  simple  mine- 
rals; it  enters  into  the  composition  of  a few  rare  and  crystallized 
metalliferous  minerals  in  the  proportion  of  30  or  40  per  cent., 
and  in  very  small  proportion  in  several  of  the  most  abundant  ores 
of  iron.  If  therefore,  it  were  possible,  as  heretofore,  to  regard 
silex  as  a simple  elementary  body,  we  should  have  no  difficulty 
in  adjudging  it  to  be  the  most  abundant  in  nature. , 

Alumine  is  considered  to  be  the  most  plentiful  earth  after 
silex.  It  occurs  largely  in  primitive  rocks,  and  in  many  of  the 
secondary,  and  in  all  clays  and  soils:  it  enters  into  the  com- 
position of  a considerable  number  of  earthy  minerals,  and  in 
small  proportion  in  a few'  metalliferous  minerals,  particularly  in 
certain  ores  of  iron. 

, • Lime  is  less  abundant  than  alumine  in  primitive  rocks;  but 
is  extremely  so  in  transition  and  floctz,  or  secondary  rocks ; it 
enters  into  the  composition  of  many  compound  earthy  minerals: 
it  forms  from  9 to  25  per  cent,  if»  a few  rare  crystallized  minerals, 
and  is  found  in  smaller  proportion  in  a few  others. 

Magnesia  is  not  an  abundant  ingredient  in  rocks ; but  is  chiefly 
confined  to  those  called  serpentine,  basalt,  and  certain  varieties 
of  limestone.  Some  of  the  earthy  minerals  in  which  it  is  found, 
and  which  are  about  thirty  in  number,  are  principally  met  with 
in  veins.  It  occurs  but  sparingly  in  soils. 

Zircon , gludne , yttria  and  thorina  arc  sparingly  found  : the 
first  is  the  least  rare ; the  others  have  been  found  only  as  ingre- 
dients in  a few  rare  minerals. 

Barytes  is  not  very  abundant ; Strontian  may  be  esteemed  a 
rare  earth;  they  are  chiefly  found  in  mineral  veins,  and  have 
not  been  detected  in  rocks  ty  soils : they  arc  almost  always 
met  with  combined  with  acids.  Only  the  former  has  been  found 
combined  in  a metalliferous  mineral,  compact  manganese,  in  the 
proportion  of  14  per  cent. 

Silex,  alumine  and  magnesia  are  met  with  nearly  pure. 
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Silex,  zircon,  glucinc-  and  yttria  have  not  been  found  combined 
with  an  acid;  but  the  first  is  involved  in  many  acidiferous 
minerals.  .»  • 

lame,  barytes  and  strontian  chiefly  occur  combined  with  acids ; 
but  the  former  is  an  ingredient  in  many  earthy  minerals  which 
are  not  acidiferous. 

Thorina  has  beeu  found  only  in  a very  few  rare  minerals. 

T11E  AKLALIES. 

The  Alkalies,  potash,  soda,  lithia,  and  ammonia,  have  peculiar 
chemical  properties,  which  are  not  our  present  object.  The 
three  first,  not  being  volatilized  by  a moderate  heat,  are  termed 
fixed  alkalies ; the  last  is  gaseous,  and  is  called  the  Volatile 
Alkali.  Potash  and  soda  were  long  considered  to  be  simple 
elementary  bodies,  though  it  was  also  conjectured  that  they 
were  not.  Within  the  last  few  years  that  conjecture  has  been 
verified  by  the  brilliant  discoveries  of  Sir  H.  Davy,  who  effected 
their  decomposition  by  means  of  electric  or  galvanic  agency. 
It  has  by  this  means  been  satisfactorily  determined  that  potash 
consists  of  oxygen  united  with  a base  which,  in  many,  if  not 
in  most  respects,  bears  a strong  affinity  to  the  metals : it  is  of 
a silvery  whiteness,  and  is  solid  at  common  temperatures.  Soda, 
it  has  been  determined,  consists  of  oxygen  united  with  a base 
which  is  solid  at  the  usual  temperature  of  the  air.  Lithia  has 
also  by  the  same  eminent  chemist,  been  found  to  be  a compound 
of  oxygen  and  a peculiar  base. 

These  bases,  potassium , sodium  and  lithium , are  combustible 
bodies : by  exposure  to  oxygen,  they  absorb  it,  and  thus  become 
alkalies  again.  In  lustre,  opacity,  and  malleability,  and  in 
certain  chemical  properties,"  the  two  former  agree  with  the 
metals:  and  have  therefore  been  considered  as  metals  by  SirH. 
Davy:  but  they  are  lighter  than  water,  and  are  therefore  at 
least  six  times  lighter  than  the  lightest  of  the  metals,  tellurium. 

Potash. 

It  has  already  been  remarked,  in  noticing  the  alkalies  generally, 
that  potash  is  not  a simple  body ; that  it  consists  of  oxygen  united 
with  a base  (potassium ),  which  bears  a strong  affinity,  in  certain 
respects,  to  the  metals  ; and  that  it  much  resembles  quicksilver, 
but  is  lighter  than  water. 

Potash  is  constituted  of  about  83  per  cent,  of  potassium, 
united  with  about  17  per  cent,  of  oxygen. 

It  is  found  in  the  mineral  kingdom,  entering  into  combination 
ju  about  20  earthy  compounds ; amongst  which  are  felspar  and 
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mica,  two  principal  ingredients  of  -the  oldest  of  the  primitive 
rocks;  it  likewise  occurs  in  a few  others  combined  with  soda; 
therefore  the  term  vegetable  alkali,  as  applied  to  potash,  is  not 
correct,  although  it  is  procured  in  the  greatest  abundance  from 
the  combustion  of  vegetable  matter  of  various  kinds. 

Potash  is  likewise  found  combined  with  the  carbonic  and 
nitric  acids. 

. Soda. 

Soda  is  not  a simple,  elementary  body,  but  a compound,  con- 
sisting of  a metallic  baise  united  with  oxygen  ; the  base  possesses 
several  characters  common  to  the  metals ; it  most  resembles  silver 
in  appearance,  but  is  lighter  than  water.  Soda  consists  of  about 
75  of  sodium  and  25  of  oxygen. 

Soda  is  no  where  found  in  the  pure  state ; it  enters  into  com- 
bination in  about  15  earthy  minerals,  in  proportions  varying  from 
1 to  35  per  cent.;  and  is  met  with  in  a few  others  combined 
with  potash. 

Soda  is  found  both  in  the  mineral  and  vegetable  kingdoms; 
it  occurs  combined  with  the  carbonic,  sulphuric,  boracic,  and 
muriatic  acids ; forming  carbonate,  sulphate,  borate,  and  mu- 
riate of  soda. 

Lithia. 

This  late  discovered  alkali,  like  the  other  two  lived  alkalies, 

from  which  it  differs  in  some  of  its  chemical  characters,  is  not  a 

» • 

simple  elementary  body,  but  a compound,  consisting  of  a metallic 
base  lithium,  in  the  proportion  of  56.50  to  43.50  of  oxygen,  by 
direct  experiment. 

Lithia  has  an  acrid,  caustic  taste,  and  is  very  soluble  in  w'ater. 

Lithium,  the  metallic  base,  was  procured  by  the  decomposi- 
tion of  lithia,  but  the  metallic  base  burned  again  so  rapidly,  and 
by  the  absorption  of  oxygen  from  the  air,  was  so  soon  reconverted 
into  lithia,  that  it  was  only  observed  to  be  of  a white  colour  and 
very  similar  to  sodium. 

Lithia  was  discovered  by  Arfwedson,  a pupil  of  Berzelius,  in 
the  petalite,  and  since  in  spodumene,  and  in  a crystallized  spe- 
cimen of  lepidolite,  but  it  has  not  been  found  in  either  of  these 
minerals  in  greater  proportion  than  8 per  cent. 

It  received  the  name  of  lithia  from  its  having  been  discovered 
in  a stony  mineral. 

Ammonia. 

Ammonia,  or  Volatile  Alkali,  when  pare,  is  in  a gaseous 
form.  It  consists  of  bydragen  and  nitrogen  : 100  parts  con- 
tain about  1.76  of  hydrogen  and  98.24  of  nitrogen. 
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It  is  only  found  combined  with  the  sulphuric  and  muriatic 
acids  ; forming  sulphate  and  muriate  of  ammonia. 

•v 
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Potash  is  found  entering  into  the  composition  of  about  15 
earthy  compounds,  but  not  in  any  of  the  metalliferous  ores  : in 
small  proportions  it  occurs  in  mica  and  felspar,  two  ingredients 
/ of  the  oldest  rocks,  and  also  combined  with  certain  acids.  • 

Soda  is  found  in  combination  in  about  fifteen  earthy  substan- 
ces in  variable  proportion.;  but  not  in  metalliferous  ores:  it 
occurs  abundantly,  combined  with  several  of  the  acids. 

Litliia  has  been  discovered  in  two  or  three  rare  minerals. 

. Ammonia  is  met  with  only  in  combination  with  two  or  three 
of  the  acids.  • . 

■ ■ % . • . * . » « 

METALS. 

A metal  may  be  described  as  a shining  opaque  body,  a good 
conductor  of  heat  and  electricity , insoluble  in  renter  ; capable , 
zchen  in  a state  of  oxide,  of  uniting  icith  acids , and  of forming 
with  them  metallic  salts.  This  is  a character  applicable  to  all 
the  metals  and  to  no  other  class  of  bodies. 

Metals  are  believed  to  be  simple  substances ; not  one  of  them 
having  hitherto  been  decomposed.  . .•  .. 

* In  weight  the  metals  far  exceed  the  earths  ; the  heaviest  of 
the  earths  is  only  about  five  times  heavier  than  water,  but  the 
lightest  of  the  metals  is  more  than  six  times  heavier  than  water. 
Beaten  gold  is  nineteen  times  heavier,  and  beaten  platina, 
the  heaviest  of  all,  is  twenty-three  times  heavier  than  water. 

The  metals  also  have  other  characters.  Some  of  them  are 
exceedingly  ductile,  as  is  manifested  by  the  extremely  fine 
wires  into  which  they  are  drawn.  They  mostly  possess  elas- 
ticity and  flexibility.  Some  of  them  have  a peculiar  taste  and 
smell,  both  of  which  arc  disagreeable. 

If  when  in  a state  of  fusion,  they  are  left  to  cool  slowly  and 
quietly,  all  the  metals  crystallize  ; and  most  of  them  in  that  case 
assume  the  form  of  the  octohedron  ; which  also  is  the  form  as- 
sumed by  most  of  those  which  are  found  crystallized  in  the  pure 
or  native  state. 

The  characters  of  fusibility  and  extensibility  in  metals  is  of 
vast  importance  to  man  ; for  without  them  neither  could  they 
be  freed  from  the  earths  and  other  impurities  with  which  they 
are  naturally  united,  nor  wrought  into  vessels  for  bis  use. 
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The  only  metals  known  to  the  ancients,  were  gold,  silver, 
copper,  iron,  tin,  lead,  and  mercury ; but  discoveries  have  from 
time  to  time  increased  the  catalogue,  until  it  has  been  swelled 
to  the  number  of  thirty,  independently  of  those  which  have  very 
lately  been  discovered  as  the  bases  of  some  of  the  earths  and 
the  two  alkalies. 

Of  these  28  metals,  12  only  have  the  important  property  of 
being  sufficiently  tenacious  to  bear  extension  by  beating  with 
the  hammer ; the  others  have  by  some  been  therefore  termed 
brittle  metals. 


Malleable  Metals . 

Platina 

Gold 

Silver 

Mercury 

Lead 

Cojtper 

Tin 

Iron 

Zinc 

Palladium 

Nickel 

Cadmium 


Brittle  Metals . 

Arsenic 

Antimony 

Bismuth 

Cobalt 

Manganese 

Tellurium 

Titanium 

Columbium 

Molybdcna 

Tungsten 

Chrome 

Osmium 

Iridium 

Rhodium 

Uranium 

Cerium 


A lustre  is  peculiar  to  the  metals,  which  therefore  is  called 
the  metallic  lustre  : another  remarkable  property  is  their  want 
of  transparency  when  in  the  mass ; but  as  leaf  gold  held  between 
the  eye  and  a luminous  body  transmits  a green  light,  and  silver 
a white  light,  it  seems  probable  that  other  metals,  if  attenuated 
in  the  same  degree,  would  also  be  translucent. 

The  only  metals  that  as  yet  have  been  found  in  the  metallic 
state,  are  platina,  gold,  silver,  quicksilver,  copper,  antimony, 
palladium,  arsenic,  tellurium,  bismuth,  nickel,  and  iron ; these 
are  then  termed  native  metals.  But  the  greater  part  of  these 
are  rarely  found  quite  pure,  but  mostly  contain  small  propor- 
tions of  other  metals. 

A metalliferous  ore  is  a compound  of  two  or  more  metals,  as 
in  silver  amalgam  ; or  of  a metal  in  combination  with  oxygen , as 
ruby  copper,  (whence  such  a combination  has  obtained  the 
name  of  a metallic  oxide  ;)  or  a metal  (in  the  state  of  an  oxide) 
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combined  with  an  oc/rf,  as  in  the  arseniate  of  copper ; ora  metal 
combined  with  a combustible , as  in  sulphuretted  silver.  Many 
ores  are  of  so  compound  a nature  as  to  consist  of  two  or  three 
metals  united  with  oxygen,  sulphur,  one  or  more  of  the  earths, 
and  with  water. 

When  a metal  is  combined  with  one  or  more  substances, 
either  combustible  or  saline,  it  is  then  said  to  be  mineralized. 
Thus  lead  is  said  to  be  mineralized  by  sulphur  when  combined 
with  it  in  the  native  sulphuret,  or  galena.  The  sulphur  is  the 
mineralizer. 

It  deserves  notice  that  seven  of  the  malleable  metals,  zinc, 
tin,  lead,  iron,  copper,  nickel,  and  quicksilver,  absorb  oxygen 
from  the  common  air,  especially  when  moist,  becoming  at  least 
externally  oxidated : none  of  them  part  with  the  oxygen  by 
simple  exposure  to  heat,  except  quicksilver.  Gold,  silver  and 
platina  only  become  oxidated  by  exposure  to  the  action  of 
certain  acids.  But  although  the  greater  part  of  the  malleable 
metals  are  readily  oxidable,  not  one  of  them  has  yet  been  found 
in,  or  converted  into,  the  state  of  an  acid. 

All  the  brittle  metals  absorb  oxygen  by  exposure  to  common 
air,  and  thus  become,  at  least  externally,  oxidated.  Five  of 
them,  arsenic,  chrome,  molybdena,  tungsten  and  columbium,  by 
an  excess  of  oxidation,  pass  into  the  state  of  acids,  and  in  this 
state  they  are  found  to  be  the  mineralizers  of  some  of  the  earths 
and  of  the  metals. 

The  metals  and  metalliferous  ores  are  chiefly  found  in  veins, 
of  which  they  occasionally  compose  the  only  substance ; but 
they  are  more  often  disseminated  in  veins,  through  earthy  or 
stony  substances : such  a substance  is  termed  the  gangue  or 
matrix  of  the  mineral.  Metalliferous  ores  are  less  commonly 
found  in  masses  or  in  beds  : a few  of  them  occasionally  occur 
imbedded  in  certain  rocks. 

They  are  met  with  in  veins  traversing  almost  every  kind  of 
rock,  but  are  more  common  in  primitive  and  transition  rocks, 
than  in  fleetz  rocks : they  occur  but  sparingly  in  alluvial  de- 
posits, and  more  rarely  in  volcanic  matter. 


Of  the  comparative  ages  of  the  Metals. 

• ► • 

The  comparative  age  of  the  metals  is  chiefly  judged  of  by  the 
nature  of  the  rocks  which  enclose  them.  Iron  and  manganese 
have  been  detected  by  roost  analyses  in  mica,  a constituent  of 
the  oldest  primitive  rock,  granite ; tin  and  molybdena  occasion- 
ally occur  imbedded  in  it ; they  also,  as  well  as  tungsten,  tita- 
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nium,  cerium,  uranium,  chrome,  and  bismuth,  are  found  almost 
exclusively  in  such  veins  as  traverse  the  oldest  of  the  primitive 
rocks  : the  foregoiug  metals  may  therefore  be  considered  of  the 
earliest  formation.  Arsenic,  cobalt,  silver,  nickel,  and  copper, 
are  presumed  to  be  less  ancient,  because  though  they  occur  in 
the  oldest  primitive  rocks,  they  are  also  found  in  newer.  Gold, 
tellurium,  and  antimony,  are  considered  to  be  the  metals  of  a 
middle  age,  as  they  occur  in  the  newer  primitive  and  the  older 
secondary  rocks.  Lead,  zinc,  and  mercury,  are  found  in  the 
greatest  quantity  in  secondary  formations,  and  are  therefore 
supposed  to  be  less  ancient  than  the  preceding,  Platina,  pal- 
ladium, rhodium,  iridium,  and  osmium,  never  having  been 
found  in  situ , it  is  impossible  properly  to  judge  of  their  relative 
age  ; but  as  crude  platina  involves  small  portions  of  palladium, 
rhodium,  iridium,  and  osmium,  as  well  as  of  copper,  gold,  and 
lead,  we  may  conceive  them  to  be  of  a middle  age,  and  shall 
therefore  in  the  following  series,  place  them  uext  to  gold  : cad- 
mium has  been  found  only  in  certain  ores  of  zinc. 

In  respect  of  age,  therefore,  the  metals  may  be  ranked  as 
follows,  and  we  shall  accordingly  begin  the  description  of  me- 
talliferous ores  with  tho  important  ores  of  iron  : 


Iron 

Silver 

Manganese 

Copper 

Molybdena 

Gold 

Tin 

Platina 

Tungsten 

Rhodium 

Titanium 

Osmium 

Cerium 

Iridium 

Uranium 

Palladium 

Columbium 

Tellurium 

Chrome 

Antimony 

Bismuth 

Lead 

Arsenic 

Zinc 

Cobalt 

Quicksilver 

Nickel 

Cadmium 

Iron. 

9 

Pure  Iron  is  of  a bluish  grey  colour,  and  has  a granular  tex- 
ture ; it  is  hard  and  malleable,  is  the  most  tenacious  metal  next 
to  gold  and  platina,  and  is  more  ductile  than  either  gold  or  ' 
silver,  for  it  may  be  drawn  out  into  wire  as  fine  as  the  human 
hair  ; so  great  is  its  tenacity,  that  a wire  less  than  one-tenth  of 
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Iron. 


an  inch  in  diameter  will  bear  the  weight  of  550  lbs.  without 
breaking.  When  exposed  to  the  atmosphere  it  absorbs  oxygen, 
or  in  common  language,  rusts.  Like  cobalt  and  nickel,  it  is  mag- 
netic ; and  so  readily  is  polarity  acquired  by  iron,  that  a bar  re- 
maining a long  time  in  a vertical  position,  or  even  approaching 
to  it,'  becomes  magnetic.  The  northern  pole  is  always  at  the 
lower  extremity.  The  specific  gravity  of  iron  is  about  7.6 — 7.8. 

Iron  is  an  ingredient  of  mica,  which  enters  largely  into  the 
composition  of  some  of  the  oldest  and  most  abundant  primitive 
rocks ; and  being  found  in  all  soils,  and  in  almost  every  rock,  it 
is  therefore  considered  to  be  the  most  generally  diffused  sub- 
stance in  nature.  It  has  been  met  with  in  the  nearly  pure  metal- 
lic state  in  considerable  masses,  reputed  to  have  fallen  from  the 
atmosphere;  but  these  masses  are  generally  alloyed  by  nickel. 
Native  Iron  is  also  said  to  have  been  found  disseminated  in  cer- 
tain metalliferous  veins.  The  ores  of  iron  are  very  numerous  ; it 
occurs  combined  with  sulphur,  oxygen,  the  oxides  of  titanium, 
manganese,  and  chrome;  the  phosphoric,  sulphuric,  carbonic, 
muriatic  and  arsenic  acids ; with  silex,  alumine,  lime,  and  with 
wafer.  Mineralogists  are  not  well  agreed  either  in  respect  of 
the  names  or  the  arrangement  of  the  ores  of  Iron. 

The  ores  of  Iron  which  are  of  a dark  brown  or  black  colour, 
and  in  which  the  iron  is  combined  with  a small  proportion  of  oxy- 
gen, such  as  the  oxydulated  and  brown  iron  ores,  belong  chiefly, 
though  not  exclusively,  to  primitive  countries : they  often  form 
an  integral  part  of  primitive  rocks. 

The  Red  Iron  ores  chiefly  belong  to  secondary  and  alluvial 
countries  ; they  are  occasionally  met  with  in  the  veins  of  primi- 
tive mountains,  but  are  not  found  entering  into  the  composition 
of  primitive  rocks. 

The  red  and  argillaceous  varieties,  but  particularly  the  latter, 
it  is  remarkable,  are  generally  found  in  the  neighbourhood  of 
coa!,  so  essential  to  their  reduction  to  the  metallic  state ; either 
resting  on  the  coal  or  lying  in  slate-clay  between  the  beds  in  it. 
Iron  ore  is  thus  found  in  the  collieries  of  Glamorganshire,  Mon- 
mouthshire, Staffordshire,  Shropshire,  Yorkshire,  and  of  those 
of  Carron  in  Scotland. 

It  would  be  vain  to  attempt  the  enumeration  of  the  uses  to 
which  iron  is  put  by  man.  Steel  is  an  artificial  combination  of 
iron  with  carbon.  The  brown  colour  used  in  porcelain  painting 
is  oxide  of  iron. 

An  ore,  in  which  iron  is  combined  with  alumine,  is  used  in 
the  making  of  what  are  termed  red  lead  pencils.  Plumbago, 
or  black  leadf  is  a natural  compound  of  carbon,  with  a little 
iron. 
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Manganese . 

Manganese  is  so  difficult  to  be  obtained  in  the  metallic  state, 
that  very  little  more  is  known  of  it  than  that  it  is  of  a whitish  or 
iron  grey  colour,  somewhat  malleable,  brittle,  not  readily  fusi* 
ble,  and  that  its  specific  gravity  is  about  8.  When  exposed  to 
the  air,  it  soon  crumbles  into  a blackish  brown  powder,  in  con- 
sequence of  the  absorption  of  oxygen,  and  becomes  in  succession 
grey,  violet,  brown,  and  finally  black. 

From  the  black  oxide  of  manganese,  most  of  the  oxygen  gas 
used  by  the  chemist  is  obtained  ; it  is  also  employed  in  the  pre- 
paration of  the  oxy-muriate  or  chloride  of  lime,  consumed  in  the 
bleacheries  of  Britain,  F ranee,  and  Germany.  The  violet  co- 
lour employed  in  porcelain  painting  is  obtained  from  manganese. 
In  glass-making,  it  is  employed  in  the  finer  kinds  of  glass,  both 
as  a colouring  material  and  a destroyer  of  colour:  this  appli- 
cation of  it  is  ancient,  being  mentioned  by  Pliny. 

Manganese  belongs  perhaps  rather  more  to  primitive  than  to 
secondary  countries.  In  the  state  of  an  oxide  it  is  found  com- 
bined in  a very  considerable  number  both  of  earthy  and  metal- 
liferous minerals,  though  for  the  most  part,  only  in  very  small 
proportion.  It  may  be  said  to  be  found  almost  universally  : it  is 
met  with  both  in  the  animal  and  vegetable  kingdoms,  aud  is  an 
ingredient  of  mica,  which  is  a constituent  of  the  oldest  of  the 
primitive  rocks. 


Molybdena . 

Molybdena  is  a rare  metal,  which  has  never  been  found  pure : 
it  is  with  difficulty  reduced  to  a pure  state,  and  has  only  been 
obtained  in  brittle  infusible  grains  which  are  internally  of  a 
greyish  white.  Its  specific  gravity  is  8.6.  It  is  found  combined 
in  the  metallic  state  with  sulphur  ; and  in  the  acid  state,  com- 
bined with  oxide  of  lead,  forming  a mineral  called  Molybdate 
of  Lead,  described  under  that  head. 

#• 

Tin . 

•’sjiiJ  -j  > ' , - ■Wrij 

In  its  pure  state,  the  specific  gravity  of  Tin  is  about  7.1  : but 
it  has  never  been  found  pure.  It  is  of  a whitish  colour,  ap- 
proaching that  of  silver;  aud  is  harder,  more  ductile,  and  more 
tenacious  than  lead,  and  tnay  be  beaten  into  leaves  t of  an 
inch  thick;  it  is  very  fusible,  and  gives  out  a peculiar  crackling 
noise  while  bending,  but  is  scarcely,  if  at  all,  elastic.  It  is  the 
lightest  of  the  ductile  metals. 
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Tin  was  for  a considerable  time  supposed  to  have  been  met 
with  in  the  native  or  pore  state;  but  it  has  been  pretty  well 
ascertained  that  the  specimens  which  gave  rise  to  the  opinion, 
were  found  on  the  sites  of  old  smelting  works,  whence  these 
specimens  have  since  obtained  the  name  of  Jew’s-House  Tin. 
In  the  natural  state,  Tin  is  found  as  a nearly  pure  oxide,  or 
combined,  in  that  state,  with  small  portions  of  oxide  of  iron  and 
atlex : it  generally  occurs  crystallized,  rarely  in  mass ; some- 
times hi  detached  rounded  pieces  from  the  size  of  a grain  of 
sand  to  that  of  a man’s  fist.  It  is  also  found  in  combination 
with  copper,  sulphur,  and  iron.  Tin  belongs  exclusively  to 
primitive  countries.  * 

The  alloys  of  tin  with  other  metals  are  mentioned  in  treating 
of  lead,  copper,  and  quicksilver.  Another  will  be  noticed  under 
the  article  bismuth.  In  a fine  leaf,  as  tin  foil,  it  is  used  for 
many  purposes;  its  salts  are  used  in  dyeing:  its  economical 
purposes  are  well  known. 

Tungsten . 

Tungsten,  called  Scheelin  by  the  French  chemists  and  mine- 
ralogists, in  honor  of  its  discoverer,  Scheele,  is  a hard,  brittle, 
granular  metal,  of  alight  steel-grey  colour  and  brilliant  metallic 
lustre.  Its  sp.  gr.  is  17.22.  It  is  not  found  in  the  pure  state  ; 
but  only  in  the  state  of  au  acid,  combined  with  lime,  forming  a 
mineral,  commonly  called  Tungstate  of  Lime  or  Tungsten  ; or 
with  iron,  in  the  mineral  called  Tungstate  of  Iron  or  Wolfram. 
Tungstic  acid  consists  of  80  tungsten  and  20  oxygen. 

The  ores  of  tungsten  are  chiefly,  K not  exclusively,  found  in 
primitive  countries. 

* , , , Titanium. 

Titanium  it  of  a copper  red  colour,  and  so  difficult  of  fusion, 
that  the  attempts  to  reduce  it  to  a pure  metallic  state  have 
scarcely  succeeded.  It  has,  however,  been  recognized  by  J>r. 
Wollaston  in  small  and  brilliant  cubes,  in  the  slag  of  the  Iron? 
works  of  Merthyr  Tydvii.  An  angle  of  one  of  them  scratched 
steel,  polished  agate  and  rock  crystal : they  yield  to  mechanical 
division  parallel  to  the  planes  of  the  cube. 

Two  of  its  ores  are  nearly  pore  oxides ; in  the  others,  Tita- 
nium, in  t|E^^tate  of  an  oxide,  is  m combination  with  other 
metallic  .oxides,  or  with  lime  and  silex. 

The  only  use  to  which  titanium  has  ever  been  put,  was  in  the 
porcelain  manufactory  at  Sevres,  where  it  was  employed  to  pro- 
duce the  rich  browns  in  painting  it.  The  want  of  uatformity  in 
colour  occasioned  its  disuse. 
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Cerium. 

Cerium,  in  its  metallic  state  is  scarcely  known  ; Vauquelin 
succeeded  in  procuring,  by  the  reductiou  of  one  of  its  ores*  a 
metallic  globule,  not  larger  than  a pin’s  head.  It  was  harder, 
whiter,  much  more  brittle,  and  more  scaly  iu  its  fracture,,  than 
pure  cast  iron. 

Cerium  has  hitherto  been  found  entering  into  combination  in 
a few  rare  minerals,  the  other  ingredients  of  which  are  princi- 
pally earthy  substances.  The  cerite  and  the  allanite  differ  con- 
siderably in  their  composition ; in  both  the  cerium  is  in  the  state 
of  an  oxide  : in  the  yttrocerite  and  in  some  other  rare  minerals, 
In  that  of  a fluate.  ' 1 . 

Uranium.  * {*  . *.  : 

Uranium  is  a brittle,  granular,  hard  metal,  of  extremely  diffi- 
cult fusibility,  and  of  a reddish-brown  colour.  It  has  only  been 
obtained  in  small  grains  of  considerable  lustre.  This  metal  has 
never  been  found  in  any  state  having  a metallic  appearance ; - 
consequently  never  in  the  pure  state’.  It  is  one  of  the  lightest  of 
the  metals;  its  specific  gravity  being  very  little  more  than  6. 

Its  ores  are  only  two  in  number  : it  occurs  in  the  state  of  an 
oxide,  and  in  that  of  a phosphate : they  are  considered  to  be- 
long to  primitive  countries.  No  use  has  hitherto  been  made 
of  uranium. 

r 

Columbium . 

This  rare  metal  was  first  discovered  by  Hatchett,  in  a mineral 
received  from  America  by  Sir  Hans  Sloane,  and  deposited  in 
the  British  Museum.  This  metal  was  named  by  the  discoverer 
Columbium. 

Sometime  afterwards  Kkeberg  a Swedish  chemist,  discovered 
in  a mineral  from  Finland,  a new  metal  whicK'he  tailed  Tanla- 
kum. 

* Specimens  of  the  minerals  from  America  and ‘Finland  were 
afterwards  analysed  by  I)r.  Wollaston,  who  proved  the  identity 
of  columbium  and  tantalium  : it  is  therefore  manifest  that  the 
name  given  to  the  metal  by  the  original  discoverer  claims  the 
preference,  and  ought  to  be  generally  adopted. 

This  metal,  of  which  the  specific  gravity  is  about  6,  has 
lately  been  reduced  to  the  metallic  state  by  Berzelius ; but  the 
mass  was  merely  deprived  of  its  oxygen,  it  was  not  melted.  It 
consists  m the  metallic  state  of  particles  adhering  so  firmly  toge- 
ther that  water  would  not  pass  through  them.  These  particles 
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were  hard  enough  to  scratch  glass,  and  were  of  a dark  grey,  and 
when  scratched  with  a knife,  or  rubbed  against  a fine  grindstone, 
they  assumed  a metallic  lustre,  and  put  on  the  appearance  of 
Iron  ; by  trituration  it  may  be  reduced  to  a dark  brown  powder. 
• It  is  only  found  in  the  state  of  an  oxide,  or  acid,  combined 
with  other  subsiauces ; its  ores  are  only  two. 

Chrome, 

Chrome  is  a metal  of  a greyish  white  colour,  and  extremely 
brittle  ; its  specific  gravity  is  5.9. : it  has  never  been  found  io 
the  metallic  form,  either  pure,  or  combined  with  any  other 
substance,  but  only  in  the  acid  state,  or  in  that  of  an  oxide. 

The  chromic  add  enters  into  the  composition  of  the  spinelle 
ruby  ; with  the  oxide  of  lead  it  is  also  found  combined,  forming 
the  chromate  of  lead ; with  iron,  in  the  chromate  of  iron.  . 

Oxide  of  Chrome  is  found  sparingly.  Chrome  is  the  colour* 
ing  matter  of  the  emerald,  and  occurs  in  two  or  three  other 
earthy  minerals ; it  has  likewise  been  detected  in  some  of  the 
meteoric  stones,  or  aerolites. 

Chrome,  as  obtained  in  the  metallic  state  by  the  chemist,  from 
either  of  the  foregoing  compounds,  has  not  been  applied  to  any 
important  use : it  tinges  glass  of  a green  colour.  Oxide  of 
chrome  has  been  employed  to  give  a green  colour  to  porcelain, 
and  chromate  of  lead,  prepared  artificially,  is  employed  as  a 
pigment. 


Bismuth, 


Bismuth  is  of  a reddish-white  colour,  very  brittle  and  easily 
fusible.  Its  specific  gravity  is  9.8. 

It  is  found  in  the  pure  or  uative  state  somewhat  alloyed  by 
arsenic. 

The  ores  of  bismuth  are  few ; in  one  of  them  it  is  combined 
with  sulphur;  in  another  with  inferior  portions  of  other  metals, 
and  with  sulphur.  It  is  also  met  with  combined  with  oxygen. 
All  its  ores  are  considered  to  belong  exclusively  to  primitive 


countries.  ■ i,  n,?  •; 

Bismuth  is  very  little  used,  but  it  enters  into  the  composition 
of  some  of  the  soft  solders,  and  of  sympathetic  ink.  it  forms 
alloys  with  other  metals.  Tin  and  bismuth  are  two  of  the  most 
fusible  metals.  The  fusible  metal  of  Sir  Isaac  Newton,  is  com- 
posed of  8 parts  of  bismuth,  5 of  lead,  and  3 of  tin  ; when  this 
is  thrown  into  water  and  heat  applied,  it  melts  a little  before 
the  water  has  reached  the  boiling  point. 


Arsenic ; Cobalt. 
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Arsenic. 

Arsenic,  when  pure,  is  of  a bluish  white  colour  and  metallic 
brilliancy,  not  unlike  polished  steel ; but,  by  exposure  to  air, 
becomes  at  length  almost  black.  Its  specific  gravity  is  8.31. 
It  Is  extremely  brittle,  and  has  a granular  fracture. 

Arsenic  is  a metal  of  very  frequent  occurrence  i it  is  found 
nearly  pure,  when  it  is  called  Native  Arsenic,  and  in  combina- 
tion with  most  other  metals  : its  presence,  when  in  considerable 
quantity,  may  be  detected  by  exposing  the  substance  to  heat, 
or  by  striking  it  with  a hah: met,  which  cause  the  arsenic  to  give 
out  an  odour  like  that  of  garlic.  It  is  also  found  in  combination 
with  oxygen  ; with  sulphur  ; and  in  the  state  of  an  acid,  with 
some  of  the  metals,  aud  also  with  lime. 

Arsenic  belongs  chiefly  to  primitive  countries. 

Cobalt. 

Cobalt  is  of  a grey  colour,  with  a tinge  of  red,  and  has  the 
magnetic  properties  of  iron  : it  i9  very  difficult  of  fusion,  brit- 
tle, and  easily  reduced  to  powder  : its  specific  gravity  is  7.7. 

It  has  never  been  found  in  the  pure,  or  native  state ; but  is 
mostly  combined  with  arsenic  and  sulphur;  sometimes  minera- 
lized by  the  sulphuric  acid}  &c. 

The  ores  of  cobalt  occur  in  veins  both  in  primitive  and  in 
secondary  mountains : mostly  accompanied  by  some  of  the  nu- 
merous ores  of  copper,  sometimes  by  native  bismuth,  native 
silver,  native  arsenic,  and  the  ores  of  silver. 

In  Cornwall,  cobalt  occasionally  occurs  in  the  east  and  west 
copper  veins  ; sometimes  in  those  of  a contrary  direction.  In 
one  of  the  latter  description,  it  is  found  in  a mine  called  Huei 
Spamon,  near  Redruth,  (which  is  situated  in  argillaceoas  schis- 
tus)  with  bismuth,  nickel,  arsenic  and  sulphur : a block,  prin- 
cipally consisting  of  these  substances,  which  weighed  1333  lbs. 
was  raised  from  that  mine. 

Cobalt  is  much  employed  in  the  arts.  It  is  brought  to  this 
country  reduced  to  the  state  of  an  oxide,  of  an  intense  blue  Co- 
lour, called  zaffre , which  when  melted  with  3 parts  of  sand 
and  1 of  potash,  forms  a blue  glass,  and  when  pouuded  very 
fine  is  called  smalts , and  is  then  employed  to  give  a blue  tint  to 
writing  papers,  and  in  the  preparation  of  cloths,  laces,  linens, 
muslins,  &c. ; for  colouring  glass,  and  for  painting  blues  on 
porcelain.  So  intense  is  the  blue  afforded  by  zaflfre,  that  one 
grain  will  give  a full  blue  to  240  grains  of  glass. 
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Nickel. 

• 

Nickel  is  of  a colour  between  tin  and  silver-white ; it  is  at- 
tractable by  the  magnet,  though  in  a degree  considerably  less 
than  iron ; it  is  ductile,  and  nearly  as  malleable  as  silver,  takes 
a fine  polish,  but  is  not  easily  fusible : its  specific  gravity  is  about  9. 
It  has  not  been  found  quite  pure,  and  its  ores  are  only  two  in 
number. 

It  is  remarkable  that  nickel,  which  is  one  of  the  least  abun- 
dant metals,  has  been  found  by  analysis  to  enter  into  the  com- 
position of  meteoric  iron,  and  of  all  those  stony  substances  which 
in  various  parts  of  Europe  and  America,  have  fallen  from  the 
atmosphere ; whence  they  are  termed  meteoric  stones. 

The  uses  of  nickel  are  not  numerous ; it  is  chiefly  employed 
in  alloys  with  other  metals. 

Silver. 

Silver,  when  pure,  is  soft,  opaque,  and  flexible ; a wire  one- 
tenth  of  an  inch  in  diameter  will  support  two  hundred  and 
seventy  pounds  without  breaking.  Its  specific  gravity  is  about 
10.  It  is  very  white,  shining  and  malleable,  and  is  found  in  the 
pure  or  native  state ; its  ores  are  numerous.  It  occurs  combined 
with  antimony,  iron,  arsenic,  lead,  copper  and  bismuth;  and 
mineralized  by  sulphnr,  and  by  the  carbonic  and  sulphuric 
acids,  and  by  chlorine. 

The  ores  of  silver,  whatever  may  be  their  composition,  are 
principally  met  with  in  primitive  rocks,  but  not  of  the  oldest 
formation ; they  are  also  found  in  veins  in  secondary  rocks,  but 
never  in  alluvial  deposites.  Silver  therefore  is  not  regarded  as 
being  one  of  the  most  ancient  metals. 

The  mines  of  Peru  and  Mexico  furnish  annually  ten  times 
more  silver  than  all  the  mines  of  Europe  united. 

According  to  Helms,  the  mine  of  Jauricocha,  in  Peru,  which 
is  about  three  miles  above  the  sea,  contains  a prodigious  mass  of 
porous  brown  iron-stone,  half  a mile  long,  as  much  broad,  and 
about  one  hundred  feet  in  depth,  which  is  throughout  interspersed 
with  pure  silver;  and  contains  a white  argillaceous  vein,  which 
is  very  much  richer.  It  is  asserted  that  Jauricocha  and  the  mines 
of  the  district  surrounding  it,  have  yielded  forty  miilious  of  dollars 
in  a year. 

The  uses  of  silver  are  numerous,  and  for  the  most  part  obvious. 
In  coin,  silver  is  alloyed  by  one  part  of  copper  to  fifteen  of  silver. 
The  yellow  colour  used  in  porcelain  painting,  is  oxide  of  silver. 
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Copper. 

Copper,  in  its  pure  state,  is  so  tenacious,  that  a wire  one-tenth 
of  an  inch  in  diameter  will  support  two  hundred  and  ninety-nine 
pounds  and  a half  without  breaking : its  specific  gravity  is  about  8. 

Copper  is  harder  and  more  elastic  than  silver,  and  is  the  most 
sonorous  of  metals : in  respect  of  fusibility  it  is  between  gold 
and  iron.  It  is  of  a pale  red  colour,  with  a tinge  of  yellow. 
Its  ores  are  numerous.  It  occurs  in  the  pure  or  native  state; 
also  combined  with  iron,  antimony,  silver  and  arsenic,  mineral- 
ized by  oxygen,  sulphur,  and  by  the  carbonic,  muriatic,  phos- 
phoric, and  arsenic  acids. 

The  greater  part  of  the  ores  of  copper  seem  to  belong  chiefly, 
though  not  exclusively,  to  primitive  countries ; and  are  found 
both  in  veins  and  in  beds.  Native  copper,  the  red  oxide,  the 
sulphuret,  yellow  copper,  grey  copper,  and  the  arseniate,  and 
the  phosphate,  have  been  found  principally  in  these  countries ; 
the  locality  of  the  muriate  is  less  known ; but  the  variety  of  green 
carbonate,  termed  malachite,  is  said  to  have  been  met  with  in 
every  variety  of  country.  The  mines  of  Tunaberg  in  Sweden, 
and  some  others,  as  well  as  that  of  Ecton  in  Staffordshire,  (which 
yielded  the  yellow  copper  ore)  are  situated  in  secondary  lime- 
stone. The  mines  of  Cornwall  are  situated  both  in  argillaceous 
schistus  and  granite. 

Veins  containing  copper  are  not  esteemed  to  be  of  so  ancient 
formation  as  those  enclosing  tin ; because,  when  these  veins  meet 
with  each  other,  those  of  tin  are  always  traversed  by  those  of 
copper;  but  in  Cornwall,  the  ores  of  both  these  metals  are 
often  found  in  the  same  veins,  the  copper  being  generally  found 
beneath  the  tin. 

Mines  of  copper  are  largely  wrought  in  England,  Germany, 
Sweden,  and  Siberia;  those  of  Spain,  France,  Ireland,  Norway, 
and  Hungary,  are  much  less  extensive  and  numerous.  Copper 
has  been  found  in  Asia,  Africa,  and  America,  in  considerable 
abundance. 

The  uses  of  copper  in  all  its  various  states  are  almost  endless, 
and  only,  if  at  all,  inferior  to  those  of  iron.  Alloyed  with 
certain  proportions  of  zinc  it  forms  brass,  pinchbeck,  tinsel, 
and  Dutch  gold,  in  imitation  of  gold  leaf.  With  a small  pro- 
portion of  tin,  copper  forms  bronze  or  bell  metal ; but  if  the 
proportion  of  tin  amount  to  one-third,  it  forms  speculum  metal, 
used  for  reflecting  telescopes.  With  zinc  and  iron  it  forms  tute- 

nag.  In  porcelain  painting,  the  green  is  obtained  from  copper, 

■* 
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Gold. 

The  specific  gravity  of  Gold,  when  pure  and  beaten,  is  about 
19 ; it  is  very  soft,  and  perfectly  ductile  and  flexible.  So  great 
is  its  tenacity,  that  a piece  one-tenth  of  an  inch  in  diameter  will 
hold  five  hundred  pounds  without  breaking ; and  it  is  computed 
that  a single  grain  of  gold  will  cover  the  space  of  fifty-six  square 
inches,  when  beaten  out  to  its  greatest  extent ; the  gold  leaf 
being  only  77^577^  Par*  an  *n°h  in  thickness. 

Gold  is  always  found  in  the  metallic  form,  whence  by  mine** 
ralogists  it  is  said  to  occur  in  the  native  or  pure  state ; but  it  is 
generally  alloyed  by  small  portions  of  other  metals,  as  silver, 
copper,  &c. 

The  uses  of  gold  are  well  known.  Alloyed  by  copper,  it  is 
employed  for  ornamental  purposes,  coin,  and  plate. 

In  Knglish  coin  it  is  alloyed  by  two  parts  of  copper  to  twenty- 
two  of  gold.  The  alloy  of  gold  used  in  plate,  was  formerly  the 
same  as  the  coin  : it  is  now  18  carats  or  fjths  gold.  The  pur- 
ple colour  used  in  porcelain  painting  is  obtained  from  a prepa- 
ration of  gold. 

Platina. 

The  specific  gravity  of  platina  when  pure,  is  about  23  ; its 
rolour  is  between  tin-white  and  iron-grey.  Its  malleability  is 
so  considerable,  that  it  may  be  beaten  into  leaves  as  thin  as  tin 
foil,  and  its  ductility  so  great,  that  Dr.  Wollaston  has  succeeded 
in  drawing  it  into  a wire  T8fysth  part  of  an  inch  in  diameter, 
which  will  support  about  one  grain  and  one-third  of  a grain 
without  breaking.  It  possesses  considerable  elasticity,  and  in 
hardness  is  not  much  inferior  to  iron  ; but  is  very  difficult  of 
fusion.  It  is  only  found  in  the  native  state. 

Pure  platina  in  thin  plates  is  very  ductile  and  flexible.  Of 
late  it  has  been  formed  into  mirrors  for  reflecting  telescopes, 
spoons,  crucibles,  and  some  vessels  of  considerable  dimension 
for  the  use  of  the  chemist  in  particular  processes. 

Rhodium . 

This  metal  has  hitherto  been  found  only  alloying  the  native 
platina  of  Peru.  When  pure,  rhodium  has  a bright  metallic 
surface,  but  is  not  malleable  ; its  specific  gravity  is  about  1 1. 

Iridium . Osmium. 

The  former  of  these  two  metals,  when  pure,  is  white,  and 
perfectly  infusible  by  coramou  processes,  but  has  been  fused  by 
M.  Children’s  immense  galvanic  battery,  into  a metallic  globule, 
which  was  white,  brilliant,  and  though  porous,  of  the  specific 
„ jjravity  of  18.68.  The  latter  is  of  a dark-grey  or  blue  colour. 
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They  occur,  alloying  native  platina  in  very  small  proportion  ; 
and  likewise  together,  forming  a natural  alloy  of  the  two 
metals,  of  the  specific  gravity  of  19.5. 

Palladium. 

The  specific  gravity  of  palladium,  when  pure,  is  about  11. 
In  colour,  jit  greatly  resembles  platina,  and  is  malleable  and 
ductile ; in  thin  laminae  it  is  very  flexible,  but  not  very  elastic; 
it  is  somewhat  harder  than  bar-iron. 

It  occurs,  together  with  some  other  metals,  alloying,  in  small 
proportion,  the  native  platina  of  Brazil : and  also  in  the  native, 
state. 

Tellurium. 

Tellurium,  when  pure,  is  about  the  colour  of  tin  ; it  is  brittle, 
and  nearly  as  fusible  as  lead  ; its  specific  gravity  is  little  more 
than  6. 

It  is  an  extremely  rare  metal,  and  is  found  only  in  the  me- 
tallic state  ; but  is  always  alloyed,  though  in  very  different  pro- 
portions, by  other  metals.  Its  ores  aie  few  and  rare. 

Antimony. 

Antimony  is  a compact,  brittle,  silvery-white  metal,  whose 
specific  gravity  is  between  6 & 7 ; it  is  found  nearly  pure.  In 
its  purified  state  it  is  termed  regulus  of  antimony. 

The  ores  of  antimony  are  but  few  in  number ; all  of  which 
have  not  been  analysed.  In  some  of  them  it  is  found  combined, 
with  oxide  of  iron,  arsenic,  silex,  sulphur,  and  oxygen. 

Antimony  is  found  both  in  primitive  and  secondary  countries. 
It  forms  alloys  with  other  metals,  and  is  used  in  the  arts.  It 
enters  into  the  composition  of  printing  types ; it  is  also  used  in 
medicine. 

Lead. 

Lead  is  of  a bluish-grey  colour,  and  is  malleable,  ductile, 
inelastic,  and  very  soft ; it  has  never  been  found  in  the  pure 
or  native  state  : its  specific  gravity  is  11.3. 

The  ores  of  lead  are  numerous ; they  appear  under  very 
different  circumstances  and  aspects,  and  present  a considerable 
diversity  of  combination.  Lead  is  found  mineralized  by  sul- 
phur and  by  oxygen  ; and  in  the  state  of  an  oxide,  by  the 
carbonic,  muriatic,  phosphoric,  arseuic,  molybdic,  and  chromic 
acids  : it  is  also  found  in  combination  with  the  metals  antimony, 
iron,  manganese,  and  silver,  or  their  ores ; with  the  earths, 
silex,  alumine,  lime,  and  magnesia,  and  with  water.  Some  of 
the  ores  of  lead,  which  aro  very  numerous,  present  combinations 
of  several  of  these  substances  j a few  of  them  have  a metallic 
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aspect,  but  icveral  of  them  hare  rather  the  appearance  of  earthy 
minerals,  being  in  considerable  degree  transparent  or  translu- 
cent. The  ores  of  lead  chiefly  occur  in  secondary  countries  ; 
sometimes  in  the  veins  of  primitive  rocks. 

It  would  scarcely  be  possible  to  enumerate  all  the  valuable 
purposes  to  which  lead  is  applied  to  the  arts,  in  medicine,  and 
in  the  common  wants  of  man.  Among  its  less  obvious  uses, 
lead  is  employed  to  glaze  pottery,  and  its  oxide  enters  into  the 
composition  of  glass.  With  a small  proportion  of  antimony 
it  forms  printing  types.  With  tin  and  bismuth  it  forms  alloys, 
which  are  used  in  the  art9.  ■ 

Zinc. 

Zinc  is  a bluish-grey  metal ; its  tenacity  is  not  great ; a piece 
one-tenth  of  an  inch  in  diameter  will  hold  twenty-six  pounds 
without  breaking ; and  being  far  less  ductile  than  some  other 
metals,  its  importance  is  thereby  diminished.  Its  specific  gra- 
vity is  about  7. 

Zinc  is  never  found  in  the  pure  metallic  state,  but  mineral- 
ized by  sulphur,  oxygen,  the  carbonic  or  sulphuric  acids ; and 
combined  with  oxide  of  iron,  silex,  and  with  water.  Its  ores 
are  not  numerous,  and  most  of  them  have  the  appearance  rather 
of  earthy  than  of  metalliferous  substances ; they  belong  chiefly 
to  secondary  countries. 

Zinc  is  employed  by  the  Chinese  for  coins : it  enters  into  the 
composition  of  many  alloys.  It  is  sometimes  used  in  medicine, 
and  in  oil  painting. 

Quicksilver  or  Mercury. 

The  liquidity  of  mercury  at  the  ordinary  temperature  of  the 
atmosphere,  is  a remarkable  character,  and  distinguishes  it  from 
all  other  metals.  It  is  thirteen  times  heavier  than  water.  It 
is  found  pure ; and  also  combined  with  silver,  with  sulphur, 
or  with  small  quantities  of  silex,  oxide  of  copper,  carbon  and 
bitumen  ; and  mineralized  in  the  state  of  an  oxide,  by  sulphu- 
ric acid  and  by  chlorine. 

Its  ores  are  not  numerous  ; and  being  rarely  found  in  primi- 
tive rocks,  it  is  not  considered  to  be  a metal  of  the  newest 
formation. 

The  quicksilver  mines  of  Idria,  in  Saxony,  are  6aid  to  yield 
100  tons  annually  : and  those  of  Spain  a still  greater  quantity. 
The  mines  of  Peru  are  by  some  supposed  to  be  still  richer. 

The  uses  of  mercury  in  medicine,  in  the  arts,  and  in  experi- 
mental philosophy,  are  numerous ; it  is  employed  in  the  sepa- 
ration of  gold  and  silver  from  their  ores,  by  a process  called 
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amalgamation.  When  amalgamated  with  tin,  and  laid  on  glass, 
it  forms  mirrors. 

Cadmium . 

This  metal  has  been  obtained  by  Stromeyer  in  thin  plates’; 
it  resembles  tin,  in  colour,  lustre,  softness,  ductility,  and  in 
the  sound  it  emits  when  bent.  Its  specific  gravity  is  8.6.  It 
melts,  and  volatilizes  at  a temperature  a few  degrees  below  that 
required  by  tin.  It  was  discovered  by  Stromeyer  in  1817.  It 
was  first  fouud  in  the  oxide  of  zinc  prepared  for  medicinal  use, 
from  an  ore  of  zinc  found  in  Silesia ; and  has  since  been  disco- 
vered  in  some  of  the  ores  of  zinc  found  in  England. 

Of  the  relative  proportions  of  the  Metals . 

Iron  is  an  ingredient  of  almost  every  rock,  from  the  oldest 
primitive  to  the  newest  alluvial ; and  also  in  very  many  earthy 
and  metalliferous  minerals,  and  in  all  soils : it  is  therefore  con- 
sidered to  be  the  most  abundant  and  most  generally  diffused  of 
all  the  metals.  Wherever  found,  and  with  whatever  combined, 
it  is  mostly  in  the  state  of  an  oxide,  except  when  combined 
with  sulphur. 

Manganese  is  an  ingredient  of  mica,  which  is  a constituent  of 
the  oldest  granite  ; its  ores  occur  both  in  primitive  and  se- 
condary countries. 

Molybdena  may  be  reckoned  a rare  metal ; it  is  occasionally 
found  imbedded  in  granite,  or  in  veins  passing  through  it.  It 
occurs  only  in  the  state  of  an  acid  or  an  oxide,  or  mineralized 
by  sulphur. 

Tin  is  abundantly  and  almost  exclusively  found  in  veins  pass- 
ing through  primitive  rocks,  chiefly  in  granite  and  argillaceous 
schistus.  Tin  is  always  in  the  state  of  an  oxide  : it  occurs  only 
in  one  or  two  metalliferous  ores. 

Tungsten  is  by  no  means  a plentiful  metal,  it  usually  accom- 
panies tin : it  occurs  only  as  an  acid  combined  with  iron,  or 
with  lime,  in  veins  in  primitive  mountains. 

Titanium  occurs  chiefly  in  the  state  of  an  oxide,  and  may  be 
reckoned  a rare  metal:  it  is  usually  combined  with  iron,  some- 
times with  silex. 

Cerium  is  an  extremely  rare  metal. 

Uranium  is  also  rare  : it  occurs  mineralized  by  the  phos- 
phoric acid  in  primitive  veins. 

Columbium  or  Tantalium  is  still  more  rare  : it  occurs  in  the 
state  of  an  oxide  or  acid  ; in  one  of  its  ores  it  is  combined  with 
iron,  in  the  other  with  the  rare  earth  yttria. 

Chrome  is  a scarce  metal,  and  occurs  iu  the  state  of  an  acid, 
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mineralizing  lead  and  iron  : also,  though  in  very  small  quantities, 
as  an  oxide. 

Bismuth  is  not  a common  metal ; it  occurs  in  the  native  ' 
state,  also  mineralized  by  sulphur,  and  combined  in  some  of  the 
ores  of  silver,  and  of  cobalt. 

The  preceding  metals,  being  chiefly  found  in  the  oldest  pri- 
mitive rocks,  are  considered  to  be  of  the  earliest  formation ; the 
succeeding  live  are  supposed  to  be  less  ancient,  because  they 
occur  both  in  the  oldest  primitive  and  in  certain  of  the  secondary 
rocks. 

Arsenic  is  a more  abundant  metal  than  most  of  the  preceding  : 
it  is  involved  in  small  portions  in  several  of  the  native  metals,  in 
all  the  ores  of  cobalt,  and  in  several  of  those  of  Silver  and  of 
copper. 

Cobalt  is  not  found  alloying  any  metal ; in  its  ores  it  is  com- 
bined with  iron  and  arsenic  ; it  is  not  plentiful. 

Nickel  is  a rare  metal : it  occurs  as  an  oxide,  and  also  com- 
bined with  arsenic. 

Silver  is  a somewhat  abundant  metal ; and  occurs  in  greater 
or  less  quantity  in  most  mineral  countries  : in  the  native  state, 
ft  occurs  in  veins  and  beds,  and  disseminated  in  rocks  : its  ores 
are  numerous  ; it  occurs  combined  with  lead,  copper,  iron,  anti- 
mony, tellurium,  gold,  quicksilver,  and  arsenic,  and  mineralized 
by  sulphur,  and  by  certain  acids. 

Copper  is  an  abundant  metal ; it  occurs  in  the  native  state  : 
its  ores  are  numerous,  and  in  them  copper  is  combined  with 
iron,  sulphur,  silex,  oxygen,  and  certain  acids : it  occurs  in 
most  mineral  countries. 

Most  of  the  following  metals  are  found  in  the  newer  primi- 
tive and  older  secondary  rocks,  and  therefore  are  metals  of  a 
middle  age.  • - 

Gold , though  less  abundant  than  silver,  is  more  so  than  most 
of  the  preceding,  and  is  not  to  be  esteemed  a rare  metal ; though 
occasionally  met  with  in  veins,  it  is  chiefly  found  in  rivers  and 
alluvial  deposites : it  occurs  from  1 to  26  per  cent,  in  the  ores 
of  tellurium,  and  sometimes  in  small  portions  alloying  the  native 
metals,  copper,  antimony,  platina,  and  arsenic. 

Tellurium  is  a rare  metal  ; it  occurs  in  the  native  state,  but 
mostly  is  alloyed  by  a little  gold  : in  its  ores  it  is  combined  with 
gold,  silver,  lead,  copper,  and  sulphur : it  has  only  been  found 
in  two  or  three  places. 

Platina  is  not  a plentiful  metal : it  is  chiefly  found  in  certain 
districts  in  America,  and  only  in  the  native  state  ; alloyed  by 
small  portions  of  gold,  lead,  copper,  iron,  palladium,  osmium, 
iridium,  aDd  rhodium. 
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Palladium  is  rare  ; it  is  found  with  platina,  in  the  native  state, 
alloyed  by  small  portions  of  platina  and  iridium. 

Iridium  and  Osmium  are  found  together  forming  an  alloy, 
which  accompanies  platina;  they  also  alioy  platina,  and  the 
former  of  them,  palladium  : they  are  both  rare. 

Rhodium  is  found  only  alloying  the  platina  of  Peru. 

Antimony  is  not  a very  rare  metal  z it  occurs  in  the  native 
state,  alloyed  by  small  portions  of  iron  and  silver  : in  its  ores  it 
is  combined  with  sulphur,  silcx,  and  oxygen : it  occurs  in  few 
mineral  districts. 

Lead  may  be  considered  as  the  most  abundant  and  most 
universally  diffused  metal  after  iron  : it  never  is  found  in  the 
native  state,  but  its  ores  are  very  numerous : it  occurs  abun- 
dantly mineralized  by  sulphur,  and  by  certain  acids;  and  is 
found  in  the  state  of  an  oxide  : it  occurs  in  certain  ores  of  tel- 
lurium. 

Zinc  is  not  a scarce  mineral,  but  is  pretty  generally  diffused  : 
in  its  ores,  it  occurs  combined  with  sulphur,  iron,  and  oxygen. 

Mercury  is  found  only  in  a few  places,  but  is  not  scarce  : it 
occurs  native,  and  combined  with  silver,  sulphur,  and  with 
certain  acids.  . • 

Cadmium , has  been  found  only  in  a few  of  certain  ores  of 
zinc. 


Of  the  Acids  as  Mineral  Constituents. 

The  Acids  which  occasionally  enter  into  the  composition  of 
minerals  are  thirteen  in  number. 

It  is  impossible  to  give  such  a description  of  the  acids  as  will 
characterize  them  altogether.  The  greater  part  of  them  are 
chemically  described  as  possessing  a sour  taste  of  various  de- 
grees of  intensity,  and  of  reddening  vegetable  blue  colours  : but 
these  properties  are  not  common  to  ail  of  them. 

The  peculiar  properties  of  each  acid  are  derived  from  the 
base.  This  base  in  most  of  the  acids  is  united  with  a certain 
proportion  of  oxygen  ; which  until  lately  was  conceived  to  be 
the.  acidifying  principle.  In  two  of  the  acids  it  has  however 
been  proved  that  no  oxygen  exists. 

The  names  given  to  the  acids  have  been  mostly  derived  from 
their  bases : thus  sulphur,  in  combination  with  a certain  pro- 
portion of  oxygen,  affords  sulphuric  acid ; carbon  affords  car- 
bonic acid,  and  so  on. 
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Acid.* 

100  parts  of  the 

Carbonic  consist  of 

phosphoric 

fluoric 

sulphuric 

muriatic 

nitric 

boracic 

tungstic 

chromic 

molybdic  . • 

arsenic 


Base. 


succinic , 
me lli tic , 


73.73  of  carbon  and  27.57  of  oxygen 

42.85  phosphorus 57.15 — oxygen 

... . fluorine — hydrogen 

40..  . sulphur 60..,.  — oxygen 

97.  3 chlorine  3 — hydrogen 

25.92  nitrogen 74.08  — oxygen 

....boron — oxygen  ' 

80. .  . tungsten  .....  20. . . — oxygen 

53.84  chrome  ......  46. 1 6 — oxygen 

66.66  molybdena ....  33.34 — oxygen 

61.  3 arsenic 38.  7 — oxygen 

{ 52.54 — oxygen 

.47.11  carbon } 35  -hydrogen 


unknown. 


Each  of  the  above  acids  is  found  in  one  or  other  of  the  mine- 
ral substances  about  to  be  described ; and  in  the  preceding  list 
they  are  arranged  in  the  order  of  their  supposed  formation, 
arguing  from  the  nature  of  the  rocks  in  which  the  substances 
mineralized  by  them  are  met  with. 

The  carbonic,  phosphoric,  fluoric,  sulphuric,  muriatic,  nitric, 
tungstic,  boracic,  and  arsenic  acids,  are  found  in  combination  with 
earths. 

The  carbonic,  phosphoric,  sulphuric,  muriatic,  tungstic, 
chromic,  molybdic,  and  arsenic  acids,  are  found  mineralizing 
certain  of  the  metals. 

The  nitric  and  carbonic  acid9  are  found  united  with  potash. 

The  carbonic,  sulphuric,  muriatic,  and  boracic  acids  are 
found  combined  with  soda. 

On  reviewing  the  list  of  Mineral  Constituents  given  at  page 
xlviii,  we  shall  perceive  that  it  includes  all  the  substances  of 
which  the  forementioned  acids  are  composed,  whose  composi- 
tion is  known,  and  we  might  therefore  incline  to  add  to  the 
catalogue  of  Mineral  Constituents,  the  Mellitic  acid,  as  not 
having  been  yet  analysed ; there  is  however  no  doubt  that  it  is 
a compound. 

The  composition  of  the  acids  of  which  the  proportions  of  the  base  and 
acidifying  principle  are  not  given,  has  not  yet  been  ascertained. 


Of  Water . Of  Combustibles.  lxxxiii 

Of  Water , as  an  essential  Element  in  certain  Minerals. 

Water  is  composed  of  oxygen  and  hydrogen,  in  the  propor- 
tion of  about  88f  of  the  former  to  11|  of  the  latter. 

Water  may  be  considered  as  an  accidental  ingredient  and  not 
as  an  element,  of  most  minerals : it  is  occasionally  enclosed  in 
crystal  and  chalcedony,  and  in  variable  proportion  in  such 
minerals  as  are  porous  or  of  a loose  texture;  but,  in  some  others, 
it  is  an  essential  principle,  as  is  evinced  by  the  difference  exist- 
ing between  the  forms  of  the  primary  crystals  of  the  common, 
and  of  the  anhydrous,  sulphate  of  lime : the  latter  of  these  is 
composed  of  lime  and  sulphuric  acid  ; the  former,  of  lime,  sul- 
phuric acid,  and  21  per  cent,  of  water:  when  water  is  an  essen- 
tial priuciple,  it  is  termed  router  of  crystallization . 

Water  is  found  in  very  different  proportions,  in  a large  num- 
ber of  earthy,  as  well  as  of  metallic,  minerals,  both  crystallized 
and  massive. 

The  pure  alkalies,  potash  and  soda,  retain  even  after  fusion, 
about  one-fifth  of  their  weight  of  water;  and  all  acids,  in  a 
liquid  state,  contain  water  as  an  essential  element. 


Of  Combustible  Minerals  generally. 

Combustibles  form,  in  the  mineral  kingdom,  a class  of  sub- 
stances, having  peculiar  properties,  and  by  no  means  agreeing 
amongst  themselves  in  internal  or  external  characters,  and  dif- 
fering essentially  from  the  earths,  the  alkalies,  and  the  metals. 
Combustibles  include  both  the  hardest  and  the  softest  of  mineral 
substances. 

Several  of  the  combustibles  are  found  in  a liquid  state,  some 
of  them  are  translucent  and  even  transparent;  but  the  greater 
number  are  solid  ; w hen  solid  they  are  easily  broken ; they 
possess  neither  the  opacity,  brilliancy,  nor  the  weight  of  metals, 
being  rarely  more  than  twice  the  weight  of  wrater;  some  of 
them  are  lighter  than  water. 

If  we  were  to  class  among  Combustibles  all  those  bodies  whose 
chemical  characteristic  is  that  they  will  endure  combustion,  we 
should  err,  because  many  of  the  metals  have  that  character. 

Most  of  the  metals  whose  properties  are  altered  by  combus- 
tion, acquire  an  increase  of  weight  thereby ; whereas  combus- 
tible substances  are  sensibly  diminished  in  weight  by  the  same 
process.  The  product  of  some  of  them  is  liquid,  of  others,  solid  ; 
if  solid,  it  is  insoluble  in  water.  Combustibles  are  either  simple 
or  compound. 
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Commonly  used  in  Mineralogical  Descriptions . 


Acicular.  Long,  slender,  and  straight  prisms,  or  crystals,  are 
termed  acicular,  from  the  latin,  acicula,  a little  needle.  * 

Acids , see  p.  Ixxxii. 

Acute  rhomboid.  See  Rhomboid. 

Acute  octohedron.  See  Octohedron. 

Aggregated.  A mineral  or  rock  is  said  to  be  aggregated,  when 
the  several  component  parts  only  adhere  together,  and  may 
be  separated  by  mechanical  means : the  felspar,  quartz,  and 
mica,  constituting  gianite,  may  be  separated  mechanically. 
Granite  is  an  aggregated  rock. 

Alkalies , see  p.  Ixii. 

Alliaceous.  The  odour  given  out  by  arsenical  minerals,  when 
exposed  to  the  blow-pipe  or  struck  by  the  hammer,  resem- 
bles that  of  garlic,  in  latin,  allium ; whence  alliaceous. 

Alloy.  A natural  combination  of  two  or  more  metals  in  the 
metallic  state. 

Amalgam.  A natural  combination  of  two  metals,  of  which 
mercury  is  one. 

Amorphous.  Without  form  ; of  undefinable  shape  ; from  the 
Greek,  (amorphos)  havingthat  signification.  Amor- 

phous minerals  are  sometimes  described  as  being  of  indeter- 
minate, or  indefinite  forms. 

Anhydrous , from  the  Greek,  aivfyot  (anudros),  signifying  with- 
out water:  anhydrous  gypsum  is  without  water. 

Arborescent.  From  the  Latin,  arboresco,  to  grow  like  a tree : 
sec  Dendritic. 

Arseniate.  A term  applied  to  a mineral  consisting  of  the 
arsenic  acid  united  with  a base,  as  of  copper  in  the  arseniate 
of  copper. 

Arsenic  acid , sec  p.  Ixxxii. 
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Base.  A term  denoting  the  substance  to  which  au  acid  is 
united  ; in  the  arseniate  of  copper,  the  copper  is  the  base. 

Bevelled,  see  p.  viii. 

Boracic  acid , see  p.  lxxxii. 

Borate.  A mineral  in  which  the  boracic  acid  is  combined  with 
a base,  as  of  magnesia,  in  the  borate  of  magnesia. 

Botryodial.  From  the  Greek,  (Zorpjubns  (botruodes)  signifying, 
hung  with  clusters  of  grapes  or  berries.  So  a mineral  pre- 
senting an  aggregation  of  large  sections  of  numerous  small 
globes,  is  termed  botroyidal , but  when  the  globes  are 
larger,  and  the  portions  are  less,  and  separate,  the  appear- 
ance is  expressed  by  the  term  mamillated.  These  forms 
may  be  observed  in  certain  ores  of  cobalt,  copper,  and 
manganese,  and  often  in  chalcedony. 

Bladed.  This  term  relates  chiefly  to  the  structure  of  such 
minerals  as,  on  being  broken,  present  long  flat  portions 
longitudinally  aggregated,  and  somewhat  resembling  the 
blade  of  a knife ; this  appearance  may  in  general  be  con- 
sidered as  the  effect  of  interrupted  crystallization. 

Brittle.  This  character  of  mineral  bodies  does  not  depend  upon 
their  hardness  ; those  of  which  the  particles  cohere  in  the 
highest  degree,  and  are  immoveable  one  among  another,  are 
the  most  brittle.  The  diamond,  quartz,  sulphate  of  barytes 
and  sulphur,  vary  greatly  as  to  hardness ; they  are  all  brittle, ' 
the  first  only  in  particular  directions.  See  p.  xxxi. 

Canaliculated ; presenting  deep  channels  on  the  surface,  result- 
ing either  from  interrupted  crystallization,  or  the  aggrega- 
tion of  numerous  crystals. 

Capillary , is  derived  from  the  Latin,  capillus,  a hair,  and  is 
chiefly  used  to  express  the  long,  tortuous,  hair-like  ap- 
pearances, to  be  observed  in  native  gold,  and  silver,  and 
some  other  minerals.  Crystals  are  sometimes  termed  capil- 
lary, when  long  and  slender;  but  when  straight,  they  are 
more  properly  designated  by  the  terra  acicular. 

Carbon , see  p.  Ixxix.  * 

Carbonate.  A mineral  in  which  the  carbonic  acid  is  combined 
with  a base,  as  of  lime,  in  the  carbonate  of  lime. 

Cavernous.  A mineral  in  which  there  are  considerable  hollows 
or  cavities,  is  said  to  be  cavernous. 

Cellular.  This  term  was  used  by  Werner  in  the  description  of 
such  minerals  as  exhibit  cells  formed  by  the  crossing  and 
intersecting  of  the  laminae  or  lamellae  of  which  they  are 
constituted  : commonly,  any  mineral  presenting  numerous 
small  cells  or  cavities,  is  termed  cellular:  see  vesicular. 
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Chatoyant , has  been  adopted  from  the  French,  who  use  it  to 
express  the  changeable  light  resembling  that  to  be  observed 
in  the  eye  of  a cat,  to  be  seen  in  certain  minerals ; as  in 
the  Cat’s-eye. 

Chromate  ; a mineral  in  which  the  chromic  acid  is  united  with  a 
base,  as  of  lead,  in  the  chromate  of  lead. 

Chromic  acid,  see  p.  ixxxii. 

Cleavage.  This  term  is  most  commonly  used  in  relation  to  the 
fracture  of  those  minerals  which,  having  natural  joints, 
possess  a regular  structure,  3nd  may  be  cleaved  into  more 
or  less  geometrical  fragments ; as,  into  varieties  of  the  pa- 
rallelepiped, the  rhomboid,  &c.  See  p.  ix.  & seq. 

Coherent.  In  minerals  that  are  brittle,  the  particles  are  strongly 
coherent ; in  such  as  are  friable,  they  are  slightly  coherent. 

Columnar  distinct  concretions  ; a term  used  to  express  the  great 
and  small  columns  in  which  certain  basalts  and  iron  ores 
are  found  : but  Werner  included  under  this  term  all  the 
columnar  appearances  in  every  mineral  consisting  of  nu- 
merous aggregated  crystals,  which  readily  divide  into 
long  and  narrow  portions  of  irregular  form,  owing  to  inter- 
rupted crystallization — such  as  the  amethyst,  pyrites,  fluor 
spar,  quartz,  &c. 

Combustibles , see  p.  lxxxiii. 

Combustion.  During  the  burning  of  a combustible,  in  common 
cases,  oxygen  unites  with  it,  or  with  some  of  its  ingredi- 
ents: and  the  product  of  the  combustion  is  either  an 
oxide,  an  acid,  or  an  alkali. 

Compact.  A mineral  is  compact  when  no  particular  or  distinct 
parts  are  discernible;  a compact  mineral  cannot  be  cleaved 
or  divided  into  regular  or  parallel  portions.  The  term 
compact  is  too  often  confounded  with  the  term  massive. 

Concentric  lamellar.  This  may  be  said  to  relate  to  structure, 
being  used  in  the  description  of  such  minerals  as,  being 
of  a spherical  form,  or  of  any  portion  of  a sphere,  have 
received  successive  coatings  or  depositions.  If  an  onion  be 
cut  in  two,  it  exhibits  the  concentric  lamellar  appearance 
in  perfection. 

() onchoidal , relates  only  to  fracture;  and  is  doubtless  derived 
from  the  Latin,  conchoides,  signifying  like  the  shell  of  a 
fish.  Fragmeuts  of  many  of  the  brittle  minerals  exhibit 
this  appearance,  and  occasionally  in  great  perfection,  as 
quartz  and  sulphur:  the  fracture  of  compact  minerals  is 
frequently  more  or  less  perfectly  conchoidal. 

Concretion , generally  signifies  a small  and  distinct  mass. 

Coralloidal , resembling  branches  of  coral. 
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Cuneiform , wedge-shaped  ; cuneus,  in  Latin,  signifies  a wedge. 

Cuneiform  octohedron.  -See  octohedron. 

Decomposed.  This  term,  when  used  strictly  in  a mineralogical 
sense,  imports  the  consequence  of  the  chemical  action  which 
takes  place  naturally  in  some  minerals.  Certain  ores  of 
iron,  &c.  in  which  sulphur  predominates  in  an  unusual 
degree,  decompose  by  exposure  to  air. 

Decrement.  This  term  relates  to  structure,  see  p.  xix. 

Decrepitate.  A mineral  is  said  to  decrepitate  on  exposure  to 
heat,  when  it  flies  with  a crackling  noise  similar  to  that 
made  by  salt  when  thrown  into  the  fire. 

Dendritic;  derived  from  the  Greek,  itffyins  (dendritis)  signify- 
ing, like  the  growth  of  a tree.  The  terms  arborescent  and 
dendritic  are  used  synonimously  : they  are  alike  applied  to 
the  tree-like  appearance  in  which  native  silver  and  native 
copper  are  sometimes  found;  to  the  delineations  seen  on 
the  surfaces  of  certain  minerals ; and  to  the  appearance  in 
the  mocha-stone,  &c. 

Dentiform  or  Dentated  ; in  the  shape  of  teeth  ; dens  being  the 
Latin  for  a tooth. 

Disseminated.  When  a mineral,  whether  crystallized  or  other- 
wise, is  found  here  and  there  imbedded  in  a mass  of  another 
substance,  it  is  said  to  be  disseminated  in  the  mass.  Crys- 
tals of  quartz  sometimes  occur,  disseminated  in  Carrara 
marble,  &c. 

Disintegrated.  This  term  is  generally  used  to  express  the  fal- 
ling to  pieces  of  any  mineral,  without  any  perceptible  che- 
mical action. 

Diverging , or  Divergent.  When  the  structure  is  fibrous,  and 
the  fibres  are  not  parallel,  they  usually  diverge  in  part,  but 
not  wholly,  around  a common  centre  ; as  in  certain  Zeolites, 
and  haematites  iron  ores.  The  crystals  of  some  substances 
assume  a diverging  position. 

Drusy , has  been  adopted  from  the  German  term  drusen,  for 
which  we  have  no  English  word.  The  surface  of  a mineral 
is  said  to  be  drusy  when  composed  of  very  small  prominent 
crystals,  nearly  equal  to  each  other ; it  is  often  seen  in  iron 
pyrites. 

Efflorescence.  An  efflorescence  is  the  consequence  of  chemical 
action ; it  is  usually  applied  to  such  minerals  as  are  found 
iu  extremely  minute  fibres  on  old  walls,  &c.  &c. 

Elastic.  A mineral  which,  after  being  bent,  springs  back  to  its 
original  form,  is  elastic.  ' Mica  is  elastic;  talc,  which 
greatly  resembles  mica,  is  only  flexible. 
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Earthy.  This  term  relates  to  fracture,  and  to  texture.  Chalk 
and  certain  of  the  oresof  iron  and  lead  are  notable  instances 
of  the  earthy  fracture  or  texture. 

• Fasciculated . When  a number  of  minute  fibres  or  acicular  crys- 
tals occur  in  small  aggregations  or  bundles,  they  are  said 
to  be  fasciculated  ; a term  doubtless  derived  from  the 
Latin,  fasciculus  a little  bundle.  This  appearance  often 
occurs  in  greeu  carbonate  and  arseniate  of  copper. 

Fibrous.  This  term  relates  both  to  form  and  structure.  Certain 
minerals,  as  amianthus,  amianthiform  arseniate  of  copper, 
a variety  of  gypsum,  &c.  occur  indistinct  fibres.  Asbestos, 
gypsum,  red  haematites  iron  ore,  &c.  are  found  massive,  and 
of  a parallel  fibrous  structure  : some  varieties  of  red  haema- 
tites and  other  minerals  are  of  a radiating  fibrous  struc- 
ture, when  the  fibres  diverge  from  a common  centre. 

Filament.  A mineral  is  said  to  occur  iu  filaments,  when  it  is 
found  in  slender,  thread-like  or  hair-like  portions.  It  is 
' therefore  nearly  synouimous  with  the  term  capillary. 

Filiform , is  used  in  the  same  sense  as  the  preceding  ; but 
Werner  confined  its  use  to  express  the  appearance  of  certain 
nietals  which  occur  in  the  form  of  w ire,  as  native  silver  and 
native  copper.  Filum  in  Latin,  signifies  thread ; filuru 
metalli,  wire. 

Fistuliform.  Minerals  occurring  in  round  hollow  columns,  are 
termed  fistuliform ; fistula,  in  the  Latin,  signifies  a pipe. 
Stalactites  and  iron  pyrites  occur  fistuliform. 

Flexible.  Talc  is  flexible ; it  readily  bends,  but  does  not  re- 
turn of  itself  to  its  original  form.  Mica  is  both  flexible 
and  elastic. 

Fluate.  This  term  designates  a mineral  in  which  the  fluoric 
acid  is  combined  with  a base,  as  with  lime  in  the  fluate  of 
lime. 

• Fluoric  acid , see  p.  lxxxii. 

Foliated.  This  term,  which  doubtless  is  derived  from  the  Latin 
foliatus,  having,  or  consisting  of  leaves,  is  used  by  Wenier 
to  express  the  structure  of  all  minerals  that  may  be  divided 
or  cleaved  regularly,  and  are  therefore  by  him  said  to  con- 
sist of  folia  or  leaves.  The  structure  of  such  minerals  is 
more  commonly  and  better  expressed  by  the  term  lamellar  ; 
and  they  are  said  to  consist  of  laminae. 

Fracture , is  a term  now  chiefly  employed  in  designating  the 
appearance  of  minerals  which  have  no  regular  structure, 
when  they  are  broken  : such  minerals  present  an  earthy 
«ven,  uneven,  or  a conchoidal  fracture,  &c. 
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Frangible.  The  term  frangibility  has  relation  to  the  suscepti- 
bility of  minerals  to  separate  into  fragments  by  force  : this 
quality  in  minerals  is  not  dependent  on  their  hardness ; the 
structure  of  some  and  the  brittleness  of  others,  renders 
them  easily  frangible  ; while  others,  which  from  their  soft- 

' * ness,  and  the  ease  with  which  their  particles  or  molecules 

yield  or  slide  over  one  another,  are  much  more  difficultly 
frangible;  such  minerals  possess  the  character  of  toughness. 
Quartz  is  easily  broken,  asbestus  is  tough. 

Friable.  fA‘ mineral  whose  portions  or  particles  slightly  cohere, 
and  which  is  therefore  easily  crumbled  or  broken  down,  is 
said  to  be  friable,  or  in  a friable  state;  ‘ * 

Fungiform . Certain  substances,  as  for  instance  calcareous 

’■  * stalactites,  are  occasionally  met  with  having  a termination 
similar  to  the  head  of  a fungus ; whence  they  are  said  to  be 
fungiform. 

Gangue,  Gangart.  We  have  these  terms  from  the  Germans ; 
thegangue  of  a mineral,  is  the  substance,  in,  or  upon  w'hich, 
a mineral  is  found:  it  is  sometimes  termed  the  matrix. 

* ' Silver,  occurring  in,  or  upon  carbonate  of  lime,  is  said  to 
have  carbonate  of  lime  for  its  gangue  or  matrix. 

Geode.  This  also  we  derive  from  the  Germans.  A geode  is  a‘ 
hollow  ball ; at  Oberstein  in  Saxony  are  found  hollow  balls 
of  agate  lined  with  crystals  of  quartz  or  amethyst,  which 
are  termed  geodes. 

Glance  is  also  a German  word,  meaning  shining ; thus,  the  fol- 
lowers of  that  school  use  the  terms  glance-coal,  copper- 
glance,  &c. 

Globular  distinct  concretion  is  used  to  designate  the  form  of 
any  mineral  which  occurs  in  little  round  or  roundish 
masses;  the  pea- stone  and  roe-stone  are  examples  of  it. 

Granular.  The  structure  of  a mineral  is  said  to  be  granular, 
when  it  appears  to  consist  of  small  grains  or  concretions, 
which  sometimes  can,  sometimes  cannot,  be  discerned 
without  the  help  of  a glass ; we  have  therefore  the  fine 
granular,  and  the  coarse  granular  structure. 

Greasy  is  used  in  relation  to  lustre : fat  quartz  has  a greasy1 
’ lustre. 

Hackly.  This  term  relates  to  a fracture  which  is  peculiar  to 
the  malleable  metals ; which,  when  fractured,  present, 
sharp  protruding  points. 

Hematites  is  derived  from  the  Greek  aifxamtsj  signifying  blood- 
red;  it  was  first  applied  by  mineralogists  to  the  variety  of 
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iron  ore  which  now  is  called  the  Red  Haematites;  but  has 
since  been  extended  to  other  iron  ores  of  the  same  struc- 
ture, but  differing  in  colour.  Wc  have  also  brown  haemi- 
tites,  and  black  haematites  iron  ore. 

Hepatic.  A term  derived  from  the  Latin,  hepar,  the  liver ; it 
is  applied  either  to  colour  or  form.  We  have  hepatie  py- 
rites, hepatic  quicksilver ; the  hepatite. 

Hydrate  is  derived  from  the  Greek  DJwf,  (udor)  water ; and  is 
applied  to  certain  of  those  minerals  (as  the  hydate  of  mag- 
nesia) of  which  water  forms  an  ingredient  in  very  large 
proportion. 

Hydrogen,  see  p.  li. 

Imbedded.  A mineral  found  in  a mass  of  another  substance,  is 
said  to  be  imbedded  in  it.  Crystallized  quartz  occurs  im- 
bedded in  Carrara  marble.  It  also  occurs  partly  imbedded 
in  other  substances,  as  in  fluor. 

Indeterminate.  Indefinite.  These  terms  are  used  synonimously 
with  Amorphous  in  describing  minerals  which  have  no 
particular  or  definable  form.  Crystals  of  which  the  form 
cannot  be  accurately  ascertained,  are  said  to  be  of  indeter- 
minate forms. 

lncrusting : any  substance  covered  by  a mineral,  is  sometimes 
said  to  be  incrusted  by  it : thus  the  various  articles  which 
are  placed  for  a certain  length  of  time  in  certain  springs  or 
wells  in  Derbyshire,  &c.  and  which  are  by  some  supposed 
to  be  converted  into  petrifactions,  are  only  incrusted  with 
calcareous,  or  argillaceous  matter. 

Interlacing.  Interlaced.  When  fibres  or  crystals  of  a mineral 
are  found  intermingling  with  each  other  in  various  direc- 
tions, they  are  said  to  be  interlacing  or  interlaced. 

Investing.  A mineral  coating,  or  covering  another,  is  some- 
times described  as  investing  it. 

Iridescent.  This  term  relates  only  to  the  colour  with  which 
the  surfaces  of  some  minerals  are  naturally  tarnished  : as 
yellow  copper  ore,  iron  pyrites,  galena,  sulphuret  of  anti- 
mony, &c. 

Irisated.  A mineral  is  described  as  irisated  which  exhibits  the 
prismatic  colours  either  externally,  or  internally;  the 
latter  is  generally  the  consequence  of  some  injury  sus- 
tained by  the  mineral. 

Lamella.  If  a mineral  be  found  in  very  minute,  thin  plates, 
it  is  said  to  occur  in  lamellr. 
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Lamellar  ; thi*  term  relates  to  structure  : when  a mineral  can 
be  fractured  or  cleaved  into  regular  and  parallel  plates 
its  structure  is  said  to  be  lamellar ; and  the  portions  thus 
obtained  are  termed  laminae  or  lamellae ; these  terms  have 
been  adopted  from  the  Latin,  in  which  they  were  almost 
synonimously  used  to  express  thin  plates  of  any  substance. 

Lamellar  distinct  concretions . This  term  is  sometimes  used  to 
express  the  form  of  certain  minerals  (as  the  oxide  of  ura- 
nium) consisting  of  separate  tabular  crystals. 

Lamelliform.  A mineral  consisting  of  lamellae,  is  said  to  be  . 

lamelliform. 

Lamina . See  Lamellar. 

Lenticular  is  employed  to  express  the  forms  of  certain  crystals 
which  are  nearly  flat,  and  convex  above  and  beneath  ; and 
which  consequently  resemble  a common  lens. 

Malleability.  Some  of  the  metals  suffer  extension  when  beaten 
with  a hammer ; and  are  therefore  termed  malleable  metals. 

Native  gold  and  native  silver  are  very  malleable  metals. 

Mamillatcd.  See  Botryoidal. 

Massive.  This  term  is  sometimes  used  in  describing  a substance 
of  indeterminate  form,  whatever  may  be  its  internal  struc- 
ture ; but  is  more  commonly  applied  to  those  minerals 
which  possess  regular  internal  structure,  without  any  par- 
ticular external  form. 

Matrix.  See  Gangue. 

Meagre.  This  term  relates  to  the  touch  or  feel  of  a mineral. 

It  belongs  chiefly  to  some  of  those  minerals  which  are  of  an 
earthy  texture.  Chalk  is  remarkably  meagre  to  the  touch. 

Mechanical  division , see  p.  ix. 

Molybdate ; a mineral  in  which  the  molybdic  acid  is  combined 
with  a base,  as  with  oxide  of  lead  in  the  molybdate  of  lead. 

Molybdic  acid , see  p.  lxxxii. 

Muriate  ; a mineral  in  which  the  muriatic  acid  is  combined  with 
a base,  as  with  soda,  in  the  muriate  of  soda. 

MuriatU  acid , see  p.  lxxxii. 

Natural  joints.  Such  minerals  as  can  be  broken  into  regular 

forms,  as  the  cube,  rhomboid,  &c.  can  be  cleaved  into  < 

those  forms,  only  in  the  direction  of,  or  along,  their  na- 
tural joints.  In  some  minerals,  however,  the  natural  joints 
are  perceptible  by  the  assistance  of  a strong  light. 

Nacreous  relates  to  lustre ; and  is  employed  to  express  the 
lustre  of  some  minerals  (as  of  pearl  spar)  which  greatly 
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.resembles  tlmt  of  pearl.  ■ Nacre  tie  Perle,  in  French,  sig. 
, liifies  Mother  of  Pearl.  - . . 

Nitrate.  A mineral  in  which  the  nitric  acid  is  combined  with 
a base,  as  with  potash,  in  tbe  nitrate  of  potash.  < » 

Nitric  acid , see  p.  lxxxii. 

Nitrogen , see  p.  1. 

Nodular.  A mineral  which  presents  irregularly  globular  ele- 
vations, is  termed  Nodular.  Flint  is  found  in  nodular 
masses.  . 

. **  ’ . t 

Oblique  prism , see  Prism.  • . 

Obtuse  octahedron,  see  Octohedron. 

Obtuse  rhomboid , see  Rhomboid.  \ 

Octohedron.  Octohedrons  are  of  several  -kinds*  . An  octohedron 
is  sometimes  described  as  two  four-sided  pyramids,  base  to 
base.  In  the  regular  octohedron,  the  three  sides  of  each  plane 
are  of  tbe  same  length.  In  the  obtuse  octohedron,  the  base 
is  longer  than  the  two  sides.  Jn  the  acute  octohedron,  the 
base  is  shorter  than  the  two  sides.  In  some  obtuse  and 
acute  octohedrons,  the  base  is  square,  in  others,  rectangular, 
but  not  square.  In  the  rhomboidal octohedron,  the  common 
base  is  a rhomb  or  rhombic;  and  the  three. sides  of  each 
plane  are  of  different  lengths.  In  the  cuneiforpt  octohedron, 
t)ie  common  base  of  the  pyramids  is  not  square,  and  the 
* planes  are  not  all  equal,  but  resemble  each  other  two  and 
two,  on  opposite  sides  of  the  pyramid. 

Opaque . Those  minerals  are  opaque  which  do  not  transmit  a 
perceptible  ray  of  light  even  through  the  thinnest  and 
smallest  pieces. 

Oxide . This  term  is  used  mineralogically  to  designate  metallic 

. minerals,  in  which  the  metal  is  combined  with  any  propor- 
tion of  oxygen,  which  is  less  than  suffices  to  convert  it  into 
an  acid.  Iron  is  found  in  different  states  of  oxidation. 

v . (See  p.  xxxvii.)  Every  metal  which  is  found  united  with  an 
acid,  is,  when  so  combined,  in  the  state  of  an  oxide : but 
when  united  with  sulphur,  the  mctais  are  not  in  the  state 
of  oxides,  but  in  the  metallic  state. 

Oxygen,  see  p.  xlix.  • ■ . > 

$ 

f - ; v . 4.1 . , r , / 

Parallelipipcd , see  p.  xl.  It 

Pass  into. , One  mineral  is  said  to  pass  ioto  another,  when  both 
are  found  so  blended  in  the  same  specimen,  that  it  is  im- 
possible to  decide  where  the  one  terminates,  and  the  other 
bcgms.^Flint  is  fouud  passing  into  chalcedony.  - 
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Pectinated.  If  a mineral  exhibit  short  filaments^  crystals,  or 
branches  which  are  nearly  parallel  and  equidistant,  it  is 
pectinated  : pecten,  in  Latin,  signifies  a comb.  , 

Peroxide , see  Magnetism. 

Porous.  A mineral  is  said  to  be  porous,  when  it  is  traversed 
in  different  directions  with  communicating  holes  which  pass 
through  the  substance.  . 

Primary  crystal,'  see  p.  ix. 

Protoxide , see  Magnetism. 

Phosphate.  A mineral  in  which  the  phosphoric  acid  i9  combined 
with  a base,  as  with  lime,  in  the  phosphate  of  lime. 

Phosphoric  acid , see  p.  lxxxii. 

Phosphorus , see  p.  liii. 

Prism.  Prisms  have  four  or  more  sides  surrounding  the  axis  : 
they  are  sometimes  terminated  by  a single  plane , and  when 
this  plane  is  at  right  angles  to  the  axis,  we  have  a right 
prism  ; but  if  the  terminating  plane  be  not  at  right  angles 
to  the  axis,  we  have  an  oblique  prism . If  the  sides  of  a 
quadrangular  prism,  are  at  right  angles  with  each  other,  we 
have  a rectangular  prism,  and  if  the  sides  be  of  equal 
width,  a square  prism , and  its  height  is  either  greater  or 
less  than  that  of  the  cube. 

Pseudomorphous.  Minerals  exhibiting  impressions  of  the  forms 
peculiar  to  the  crystals  of  other  substances  are  said  to  be 
pseudomorphous.  Quartz  exhibiting  crystals  in  the  form 
of  the  cube  ; calamine,  such  as  are  peculiar  to  carbonate  of 
lime,  &c.  are  termed  pseudomorphous  : 4/ivSor,  in  Greek, 
signifies  false  ; form  or  figure. 

Pulverulent.  When  the  particles  of  a mineral  are  very  minute 
and  cohere  very  slightly,  or  not  at  all,  it  is  said  to  be  pul- 
verulent ; or  In  the  pulverulent  state. 

• 

Radiated ; radiatus,  in  Latin,  signifies  beset  with  rays;  when  the 
crystals  of  a mineral  are  so  disposed  as  to  diverge  from  a, 
centre,  they  are  said  to  be  radiated. 

Rpmose ; ramus,  in  Latin,  signifies  the  branch  of  a tree;  a. 
mineral  having  that  appearance  is  described  as  being  ramose. 

Rectangular  prism , see  Prism. 

Refractoriness.  The  term  is  used  both  chemically  and  mecha-, 
nically  in  relation  to  minerals.  It  is  sometimes  applied, 
to  those  which  strongly  resist  the  application  of  heat;  and 
occasionally  to  some  whose  toughness  enables  them  ta 
resist  repeated  blows.  t 

Reniform.  Kidney-shaped  ; ren,  in  Latin,  signifies  kidneys 

Rcjtlaccmcnt , see  p.  viii.  § 10,  and  xxi.  note.  _ ..  . 
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Retiform , Reticulated . Minerals  occurring  in  parallel  fibres, 
crossed  at  right  angles  by  other  fibres  which  also  are  paral- 
lel, exhibit  squares,  like  the  meshes  of  a net.  Retis,  in 
Latin,  signifies  a net.  We  have  reticulated  native  silver, 
native  copper,  red  oxide  of  copper,  &c.  And  it  may  be 
remarked  that  such  minerals  as  occur  reticulated,  gene- 
rally assume  the  cube,  as  one  of  their  crystalline  forms. 

Rhomboidul  octahedron , see  Octohedron. 

Right  Prism , see  Prism. 

Rhomboid.  Rhomboids  are  of  two  kinds ; obtuse  and  acute. 
In  each  there  are  two  points  that  may  be  termed  the  apices. 
The  planes  of  the  obtuse  rhomboid  meet  at  each  apex,  under 
one  obtuse  and  two  acute  angles : while  three  planes  of  the 
acute  rhomboid,  meet  at  the  apex  under  acute  angles. 

Schistose  structure . Minerals  which  split  only  in  one  direction, 
and  present  fragments  which  are  parallel,  but  of  unequal 
thickness,  which  also  are  not  smooth  and  even,  and  are 
without  lustre,  are  said  to  possess  a schistose  structure. 
Schist  in  the  German  signifies  slate. 

Scopiform.  If  a number  of  minute  crystals  or  fibres  be  closely 
aggregated  into  a little  bundle,  with  the  appearance  of  di- 
verging slightly  from  a common  centre,  they  arc  said  to 
be  scopiform.  Scopa  in  Latin,  signifies  a broom  or  besom. 

Secondary  Crystals,  or  forms . Such  crystals  as  do  not  exhibit 
any  portion  of  the  primary  planes  are  termed  secondary 
crystals.  Thus,  in  fluor,  the  cube  is  a secondary  crystal. 

Sectile.  The  term  sectile  is  derived  from  the  Latin,  seco,  to  cut. 
Those  minerals  are  termed  sectile  which  are  midway  between 
the  brittle  and  the  malleable.  A slice  or  portion  cut  from 
a sectile  mineral,  is  fragile,  and  the  new  surface  on  the 
mass  is  smooth  and  shining.  Plumbago  and  the  soapstone 
are  both  sectile. 

Semi-transparent.  A mineral  is  said  to  be  semi-transparent  wheo 
an  object  is  not  distinctly  seen  through  it. 

Slaty  structure.  This  term  is  synouimous  with  Schistose  struc- 
ture, which  see. 

Solid  angle , see  p»  vii. 

Specific  Gravity , see  p.  xli. 

Specular  Minerals  are  those  which  present  a smooth  and  brilliant 
surface  which  reflects  light;  those  which  present  only  one 
such  surface,  which  Is  not  crystalline,  are  commonly  termed 
specular : but  among  crystallized  minerals  we  have  specular 
iron,  from  the  brilliancy  of  its  planes.  Speculum,  in  Latin, 
signifies  a looking-glass. 
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Spicular  and  Splintery  Fracture  belong  to  Imperfectly' crystal- 
line minerals.  These  fractures  do  not  greatly  differ : they 
are  both  irregular;  the  spicular  is  shorter  and  more  pointed 
than  the  splintery. 

Square  Prism,  see  Prism.  . * 

Stalactitiform.  rr*kiy(t*y  (stalagma)  in  the  Greek,  signifies  a 
drop,  an  icicle;  Stalactitiform  minerals  greatly  resemble 
icicles  in  shape. 

Stalagmite. . A stalagmite  is  the  deposition  afforded  by  the 
water  dropping  from  a stalactite,  as  on  the  floor  of  sL 
cavern. 

Stellated.  When  the  crystals  or  fibres  of  a mineral  diverge  all 
round  a common  center,  it  is  said  to  be  stellated  : Stella, 
in  Latin,  signifies  a star. 

Struey  Striated.  The  slight  channels  occasionally  observable  oil' 
the  planes  of  crystallized  minerals  are  termed  striae,  and 
the  crystals  on  which  they  are  seen  are  said  to  be  striated. 
The  striae  are  commonly  parallel,  and  generally  indicate  the 
direction  in  which  crystals  may  be  cleaved.  Stria,  in  Latin, 
signifies  a groove,  or  channel. 

Structure.  This  term  relates  to  the  internal  characters  of  mi- 
nerals. Such  as  can  be  cleaved  into  regular  forms,  present- 
ing smooth,  brilliant,  and  parallel  surfaces,  are  said  to 
have  a crystalline  structure ; but  whert  the  surfaces  are  nei- 
ther smooth  nor  parallel,  and  wheh,  on  the  contrary  they  are 
rough  and  curved,  or  undulating,  the  structure  is  slid  to  be 
imperfectly  crystalline  ';  under  which  term  also  may  be 
comprehended  all  fibrous  minerals  whether  massive  or  not. 
All  such  as  have  no  determinate  structure,  as  those  mine- 
rals which  are  granular,  splintery,  &c.  may  be  included 
under  the  term  indefinite  or  promiscuous  structure.  • See 
page  viii  & seq. 

Sulphate.  A mineral  in  which  the  sulphuric  acid  is  combined 
with  a base,  as  with  lime,  in  the  sulphate  of  lime. 

Sulphur,  see  p.  lxxxi. 

Sulphur ct.  A metallic  mineral  in  which  the  metal  is  combined 
with  sulphur.  In  these  minerals  the  metal  is  not  in  the 
state  of  an  oxide,  but  in  the  metallic  state. 

Sulphuric  Acid , see  p.  lii.  v 

Supernatant.  Such  minerals  as  are  lighter  than  water,  and  con- 
sequently swim  upon  it,  are  said  to  be  supernatant.  Super- 
nato,  in  Latin,  signifies  to  swim  or  float  upon. 

Tabular.  When  this  term  is  used  in  relation  to  structure  it  is 
nearly  allied  to  the  schistose  or  slaty.  Talc,  mica,  and 
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roofing  slate,  are  described  by  the  German  School,  as  pos-* 
sessing  a tabular  structure.’  This  term  is  used  more  gene- 
rally to  express  the  external  form  of  such  crystals  as  are 
nearly  flat : these  are  termed  tabular  crystals ; from  the  Latin, 
tabula,  a table  board. 

Terminal  plane,  see  p.  viK  * ’ • * t 

Toughness  relates  to  internal  texture.  Those  minerals  which 
are  bruised,  or  suffer  depression,  by  repeated  blows  in  the 
■'*  attempt  to  fracture  them,  are  esteemed  to  be  tough. 
Translucent . A mineral  through  which  an  object  cannot  be 
seen,  but  which  transmits  some  light,  is  termed  translucent. 
Rock  salt,  sometimes  quartz,  flint,  and  fluor,  &c.  are 
v . translucent : many  minerals  are  translucent  on  the  edges, 
as  common  marble,  &c. 

Transparent.  Those  minerals  are  transparent  through  which 
an  object  may  be  clearly  seen. 

Truncated , see  p.  vii. 

Tubercular . A mineral  whose  unevenness  of  surface  arises  from 
. small  and  somewhat  round  elevations,  is  said  to  be  tu- 
bercular. Flint  is  sometimes  tubercular. 

Tuberous : exhibiting  somewhat  circular  knobs,  or  elevations.  * 
Tubular , see  Fistuliform. 

« * 

- * 

Vesicular . A mineral  is  said  to  be  vesicular,  when  It  has  small 
and  somewhat  round  cavities,  both  internally  and  exter- 
nally. Lava,  pumice,  limestone,  basalt,  &c.  are  sometimes 
vesicular : from  the  Latin,  vesicula,  a little  bladder.  • 
Vitreous  ; from  the  Latin  vitreus,  glassy  ; minerals  having  the 
lustre  of  glass,  are  said  to  possess  the  vitreous  lustre. 

Unctuous.  The  term  relates  to  the  touch.  Pipe-clay  is  some- 
what unctuous  : Fullers'  earth  is  unctuous  ; plumbago  and 
soap-stone  are  very  unctuous. 


OF  THE  ARRANGEMENT  IN  WHICH  MINERALS 


ARE  DESCRIBED  IN  THE  FOLLOWING  PAGES. 


In  the  absence  of  that  organization  which  so  admirably  serves 
as  a guide  to  the  generic  differences  in  animals  and  plants,  we 
must  seek  for  some  other  basis  on  which  to  found  an  arrange* 
ment  of  minerals.  No  one  has  yet  been,  nor  does  it  seem  pos- 
sible that  one  should  be  constructed,  that  is  altogether  satisfac- 
tory;— ooe,  in  which  there  is  not  much  that  is  arbitrary. 

The  characters  of  minerals  are  of  two  kinds,  Physical  and 
Chemical  (p.  iv)  ; every  system  must  be  founded  on  one  or  the 
other  of  these,  or  upon  their  combination. 

Of  the  Physical  characters,  the  most  valuable,  because  the 
most  certain,  when  it  exists,  is  Structure  : and  since  by  it  alone 
we  may  often  recognize  a mineral,  it  is  highly  deserving  of  the 
earliest  attention  of  the  student.  There  are  however  many  mi- 
nerals in  which  no  regular  structure  is  visible.  If  therefore  we 
would  depend  on  the  physical  characters,  we  must  look  for  some 
other  amongst  them : but  there  is  no  one  other  of  them  which 
is  so  invariable  as  structure.  Therefore,  any  arrangement  that 
is  made  to  depend  on  the  physical  characters,  can  only  be  found* 
ed  on  a comparison  of  a number  of  them : — but  many  if  not 
most  of  these  characters  are  subject  to  some,  and  often  to  a con- 
siderable degree  of  variation,  eveu  in  the  same  substance. 

The  physical  characters  therefore  are  not  of  that  precise,  in- 
variable, and  universal  application  which  alone  would  justify 
their  adoption,  as  the  basis  of  an  arrangement. 

One  of  the  chief  difficulties  attendant  on  the  plan  of  arranging 
minerals  according  to  their  composition,  is,  the  uncertainty  which 
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exists  in  particular  substances,  as  to  what  their  absolutely  essen- 
tial constituents  are.  It  may  however  be  untlerslood,  that 
■whatsoever  enters  into  the  composition  of  a mineral,  that  does 
not  alter  the  external  form  and  internal  structure  of  that  sub- 
stance in  its  purer  state,  is  not  an  essential  element,  but  an 
accidental  ingredient : — thus  among  earthy  minerals,  the  various 
colouring  matters  of  quartz,  and  in  the  rhombic  calcareous  spar 
of  Fontainbleau,  the  sand  it  encloses,  which  is  said  to  amount 
to  one-fifth  of  the  whole  weight  of  the  mineral,  are  only  acci- 
dental ingredients  ; — among  metalliferous  minerals,  grey  copper 
or  fahlerz  may  be  cited  as  an  instance  of  remarkable  diversity 
of  composition,  without  any  alteration  of  external  form ; for  be- 
sides copper,  iron,  and  sulphur,  it  sometimes  includes  a pro- 
portion of  arsenic,  or  lead,  or  silver,  or  antimony.  Many  other 
instances  might  be  cited. 

Another  difficulty  arises  from  the  still  progressive  state  of 
chemistry.'  Hence,  new  analyses,  whenever  they  offer  new 
results,  tend  to  a perplexity  of  choice,  which  can  only  be  ter- 
minated by  selecting  that  analysis  which  has  resulted  from  the 
labours  of  the  most  eminent  analyst. 

But  although  these  difficulties  are  attendant  upon  a reliance 
on  the  chemical  characters  as  the  basis  of  an  arrangement;  such 
an  arrangement  appears  to  be  equally  certain,  more  instructive, 
of  more  universal  application,  and  therefore  far  more  intelligible 
by  the  beginner,  than  one  founded  upon  the  physical  chaiacters. 

Assuming  then,  a chemical  basis  for  the  arrangement,  .another 
point  was  still  open  for  determination ; namely — where  to  begin. 
Hence  it  became  requisite  to  seek  a sufficient  reason  for  establish- 
ing, (instead  of  beginning  arbritarily  without  any  apparent  mo- 
tive) some  precise  order  of  description,  founded  upon  an  intel* 
ligible  principle,  and  such  an  one  as  should  begin  with  the  most 
simple,  and  terminate  with  the  most  compound  substances. 
And  viewing  the  intimate  connexion  existing  between  minera- 
logy and  geology,  as  a fact  which  cannot  be  too  early  impressed 
on  the  mind  of  the  beginner,  it  seemed  that  a sufficient  motive 
might  be  found  in  this  connexion  to  determine  a preference. 

The  localities  of  minerals  tend  to  shew  that  there  ddtes  exfst 
a more  or  less  certain  criterion  for  determining  the  relative  ages 
of  the  earths  and  the  metals,  (see  p.  lv.  and  p.  lxvi.) 

Some  of  the  earths  chiefly  constitute  those  rocks  which  are 
esteemed  to  be  of  the  oldest  formation  ; while  others  do  not 
enter  into  the  composition  of  rocks,  being  found  only  in  the 
veins  which  traverse  them  ; these  therefore  may  b'e  estimated 
as  being  of  later  origin  than  the  former. 


. *»  the  following  p^cs.  xcix 

Of  the  alkalies  aud  acids  as  mineral  constituents,  either  com- 
bined with  the  earths  or  with  each  other,  the  former  claim  the 
precedence,  as  entering  into  the  composition  of  the  oldest  rocks, 
(p.  lxiv.) 

Two  or  three  of  the  metals  occur  in  small  quantity  in  the 
masses  of  some  qf  the  earlier  rocks ; but  in  general  the  metal* 
are  found  in  veins ; some  in  veins  traversing  the  older  rocks, 
and  rarely  or  never  in  those  of  a newer  kind  ; others  most  abun- 
dantly or  only  in  those  of  newer  formation. 

As  rocks  are  constituted  chiefly  of  earths,  and  metals  are 
principally  found  in  veins,  earthy  minerals  may  be  assumed  to 
be  of  earlier  origin  than  the  metalliferous;  and  hence,  mineral* 
appear  to  possess  a claim  to  a somewhat  natural  order  of  success 
sion  in  our  cabinets. 

Thus,  siliceous  minerals  are  first  described,  because  it  is  esti- 
mated that  silex  forms  the  largest  proportion  of  the  oldest  and 
most  abundant  primitive  rocks : and  all  earthy  minerals  of  which 
silex  is  the  largest  ingredient,  are  arranged  under  that  head; 
beginning,  chemically,  with  silex  in  its  purest  form,  and  pro- 
ceeding to  such  as  consist  of  that  and  another  earth,  as  silex 
and  aiumine,  then  to  those  consisting  of  silex  and  lime,  &c.  and 
afterwards  to  such  minerals  as  are  chiefly  constituted  of  three 
or  more  earths,  terminating  with  the  most  compound  ; and  re- 
garding the  it  on,  manganese,  &c.  involved  in  many  of  them, 
only  as  accidental  ingredients.  The  other  earthy  minerals  are 
proceeded  with  in  like  manner ; arbitrarily  selecting  such  as 
contain  the  rare  earth  glucine,  and  placing  them  under  that 
head,  except  that  the  gadolinite,  w hich  also  contains  the  still 
more  rare  earth  yttria,  is  placed  under  the  latter. 

Next  after  those  minerals  which  consist  only  of  one  or  more  of 
the  earths,  succeed  those  in  which  one  or  other  of  the  alkalies 
is  found  : to  these,  such  of  the  acids  as  occur  in  the  concrete 
atate ; then  those  minerals  which  are  primarily  constituted  of 
one  or  more  earths  and  an  acid,  and  after  these,  those  consist- 
ing of  an  alkali  and  an  acid ; and  finally  the  very  few  in  which 
au  earth,  an  alkali,  and  an  acid,  are  combined  together. 

Then  follow  those  minerals  (chiefly  earthy)  which  have  not 
been  analysed,  or  of  which  but  little  is  know  n. 

The  native  metals  and  metalliferous  minerals  succeed,  arranged 
according  to  the  order  of  age  and  formation  (see  p.  lxvi)  ; sub- 
ordinate!)' beginning  with  the  metal  in  its  native  state,  when  it 
so  occurs;  then  its  combination  with  other  metals,  when  in  the 
state  of  a natural  alloy;  then  combined  with  sulphur;  with 
oxygen  ; and  finally  as  au  oxide,  combined  with  an  acid. 
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The  combustibles  follow,  beginning  with  sulphur,  to  which 
succeeds  carbon  in  its  purest  form,  and  afterwards  its  several 
combinations  with  other  bodies,  as  the  base  of  the  greater  part 
of  all  the  substances  belonging  to  this  class. 

The  order  of  arrangement  is  therefore  as  follows : 

Earthy  Minerals. 

Alkalino-earthy  Minerals. 

Acids. 

Acidifcrous  earthy  Minerals. 

Acidiferous  alkaline  Minerals . 

Acidifcrous  alkalino-earthy  Minerals . 

Minerals  ( chiefly  Earthy)  zchich  have  not  been  analysed , 
or  of  zchich  but  little  is  knozen. 

Native  Metals  and  Metalliferous  Minerals. 

Combustibles. 


TABULAR  ARRANGEMENT 


This  Table  shews  the  order  of  description  of  individual  minerals.  Every 
ingredient  in  each  compound  mineral  is  not  noticed  in  this  table.  In 
S1LEX,  &c.,  the  &c.  relates  to  the  small  portions  of  oxide  of  iron,  oxide 
of  manganese  and  sometimes  of  water,  which  many  of  them  contain.  The 
complete  analysis  is  included  in  the  description.  The  figures  refer  to  the 
pages  on  which  they  are  described. 


Earthy  Minerals . 
SJLEX,  &c Quartz  1 


crystallized 
massive 
enclosing  water  and  air 

Gear!  spar 
itumen 

bitumen  and  water 
titanite 
oxide  of  iron 
mica  (avanturine)  4 
actynolite  (prase) 
coloured;  milk 
rose 

violet  (amethyst)  5 

yellow 

brown 

ferruginous  (Eisenkcisel)  6 
irisated 
radiated 
stalactitic  7 
pseudomorphous 
spongiform 
fat  or  fetid  8 
Hyalite 
granular  9 
flexible 

arenaceous  (sand) 

Cat’s-eye 
Opal  10 

Precious,  or  noble 
Fire 

Common  11 
Semi 
Wood  12 
Ferruginous 
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SI  LEX , Alumine , &c 


, : , zcaier  . . 

, lime , &c 

, magnesia , &c. . . . 
j alumine , #//ie,  &c 


Hydrophane 
Mcnilite  13 
Flint 

ferruginous 

Chalcedony  14 

J%eudomorpJi9Us 
Onyx 
Sard  15 
Sardonyx 
Plasma 
Heliotrope 
Chrysoprase 
Caclioiong  IS 
Carneliau 
Agate  17 
ribbon 
brecciated 
fortification 
mocha-stone 
moss 


Jasper  18 

common 

striped  or  ribbon  19 
Egyptian  (or  pebble) 
Porcelain  20 
Agate-jasper 
Ruin-jasper 

Hornstoue  21 


pseudomorphoua 
W ood-s  tone 


Chert 


Leelite 

Siliceous  sinter,  22 
opaline 
pearl  sinter 

Karpholite 
Tabular  spar  23 
Jeflersonite  24 
Lievrite 
Bronzite  25 
Garnet  26 

Almandine 
Common  27 
Pyrenite  28 
Grossular 
Aplome  29 
Manganesion 
Melanite  SO 
Allochroite 
Colophonite 
Pyrope  31 
Topezolite 

Succinite  32 
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SILEX , alnmine , Htnej  &c. . * , „ . 


i 


s 


Gtnnarrionstome 

Rmnanzovile  38 

Idocrase 
Egcran  35 
Gehlenite 
Prehnite  36 
Koupholite 
Slilbite  37 
Heulandite  38 
Thomsonite  39 
Scolezite  40 
Wernerite 
Zoisite  41 
Epidote 

crystallized  42 

granular 

manganesian 

Axinite  43 
Indianite  44 
Lapis  Lazuli 
Dipyre  45 
Laumonite 
Slates  46 

Clay-slate 
Flinty-slate  47 
Lydian-stone 
Whet-slate  48 
Alum-slate 
Clays 

Wacke  49 
Iron-clay 
Indurated  clay 
Slate-clay 

black  bituminous  50 
brown  bituminous 
rotten-stone 
Adhesive-slate 
Polishing-slate^l 
Porcelain-clay 
Lithomarge  52 
Fuller’s-earth 
Tripoli  53 
Bole 

Lemnian  Earth  54 
Cimolite 
Mountain-meal 
Black  chalk  55 
Pipe -clay 

Potter’s  clay 
Loam  56 
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SI  LEX,  alumine , magnesia  ....  Fahlunite 

barytes , &c Harmotome 

, /tffie,  magnesia , &c Amianthoide 

Byssolite  58 
Augite  or  Pyroxene 
Diopside  or  Alalite  60 
Pyrgom  or  Kassaite 
% Sahfite  61 
Baikalite  62 
Euchysiderite 
Coccolite 

alumine , magnesia , &c.  Hornblende  63 

crystallized 
massive 
slate 

basaltic  64 
Pargasite  65 
Hedenbergite  66 
Carinthin 
Tremolite 

granular  67 
fibrous 
asbestiform 
Calami  te 
Pyrallolite 
Actynolite  68 
crystallized 
asbestiform 
glassy 

Anthophyllitc  69 
. Hypersthene  70 
Schiller  spar  71 

, Smaragdite 

Asbestus 

Amianthus  72 
Common  asbestus 
Mountain  leather  73 
cork 

— wrtnri 


ALUMINE , &c Corundum  74 

Perfect  corundum 
Sapphite 
Oriental  ruby  75 
Common  corundum  76 
Emery  78 

■ t voter  Diaspore 

Gibbsite  79 
Calaite 

— , sUex,  &c.  . . . . Fibrolite  80 

Pinite 
Kyanite  81 
Rhsetizite 


. ,C¥ 
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ALUMIME,  silex,  &c Staurolite  82  . ' ' 

Automalite  83 
Topaz  84 

: . . * # . P>  rophysalite  86 

y y ttater  ...........  Siliciferous  hydrate  of  alumine 

Severite  87 

, Lenzinite 

opaline 
argillaceous 
Kollyrite  88 

' Allophane 

j , Hme9  8c  c.  ..' ; Pycnite  89 

Chrysoberyl 

y magnesia,  8cc Spinelle  ruby  90 

, silex,  magnesia , &c.  ....  Pleonaste  92 

y y lime,  snagnesia . . i . Iolite 

Pelium 
Steinhelite 
Lazulite  94 

M AGNESI  Ay  zoaler Hydrate  of  magnesia  95 

, silex  ....  ,'f Chrysolite 

Olivine  9G 


meteoric 

Condroditc  97 

, silex,  alumine,  lime , 8cc.  Serpentine 

. • . , . noble 

, common  98 

ZIRCON , silex , &c 2ircon  99 

. . Hyacinth 

; Jargoon 

Zirconite 

GLUCINE,  silex , aluminey  &c.. . Euclase  101 

> ■> , limey  irony  Beryl  102 

1 j — y — > chrome  Emerald  104 

YTTRIAy  glucine,  aluminey  &c..  Gadolinite  105 


* • 1*4  * 


» \ * 


Aik alino -Earthy  Minerals. 

SILEX,  alumine,  potash,  Ac.  . . . Mica  106  * 

, .j  i.  Leucite  107 

Andalusite  108 
• - Bucholzite  109 

, lime,  potash,  &c.. Apophyllite  110 

■ Albia 
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SI  LEX,  alumine,  lime,  potash,  &c.  Scaly  Talc  111 

Haiiyne 
Pearlstone  112 
Gieseckite  113 
• • • Felspar 

Adularia 
common  114 
glassy  115 
Labradore 
blue 

— , magnesia,  potash,  &c, Tak  116 

crystallized 

maaaive 

< . indurated  . 

. . Green  Earth  117 

•,  alumine,  magnes. potash,  &c.  Soapstone  118 

Steatite 
Pots  tone 
Agalmatolitc 

, Chlorite  120 

crystallized 

compact 

, slate 

earthy 

Schorl  121 
Killinite  122 

— 9 zircon,  lime , soda , & c Eudyalite 

— — , alumine,  lime,  soda,  & c, . . . Mesotype  123 

Natrolite  124 
Mesolite,  or 
Needle-stone  125 
Sommite  . , 

Pseudo  Sommita 

Rnbellite  126 
Sodalite  127 
* - Spinellaoe 

Lythrodes  128 
Analcime  129 
Clinkstone  130 
Pitchstone 
'Lava  131 

> *—  > magnesia,  soda,  &c.  Basalt  1 32 

— » alumine,  potash  & soda , &c.  Pumice  133 

Compact  Felspar  • 

r— » — — j lime , potash  & soda  Jade  1 34 

common 

Axe-stone 

v Saussurite 

v Obsidian  135 

Marekaaite 


i 
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SI  LEX,  alumine,  lime,  pot.  8t  soda  Fettstem  136  ' 

Scapolite  137 
Chabasie  138 

y , magnesia , &c Gabronite  139 

i , potash,  lilhia  . „ . . . Tourmaline 

black 

blue  and  green 
, clear  blue 

dark  blue 

Lepidolite  141 

y , lithia,  &c.  .......  Petalite  142 

Spodumene 

y , lime,  soda,  lithia,  See.  Meionite  143 


Acids. 

SULPHURIC  acid . ..........  Native  144 

BORAC1C  acid  Native 


Acidiferous  Earthy  Minerals. 


AL  UMINE,  sulphuric  acid 
— — phosphoric  acyl  . . 


LIME,  carbonic  add 


. . . Subsulphate  of  alumiue  145 
• Wavellite  148 

• • . Carbonate  of  lime  147 

Calcareous  spar 
Schiefer  spar  149 
Satin  spar  150 
Agaric  mineral 
Aphrite 
Stalactitic  151 
Stalagmite 

Granular  limestone  159 
Common  limestone  153 
Secondary  marble  154 
Verd  antique 
LumachelU 
Cotham 
Swinestone  156 
Bituminous  limestone 
Argillo-ferruginous 
Calp 

Aberthaw 
Septaria 
Oolite  157 
Peastone 
Chalk 
grey 
Marie 

chalk-marie 
bituminous 
Madreporite  160 
Tufa 
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LIME , carbonic  acid , water. . .. . Hydro-carbonate  of  linie  161 

, , strontian Arragonite 

crystallized 

<’  * ..  , , . . Ferri 

fibrous 

, magnesia , carbonic  acid. . . . Bilterspar  163 

Miemite 

Conite 

Pearl-spar  165 
]»  ' < • Dolomite 

. Gurhofian1 

Magnesian  limestone  166 

, phosphoric  acid • Apatite  167 

Phosphorite 

, fluoric  acid Fluor  168 

• » crystallized 

* nodular 

. . compact  . . . « 

• earthy 

Chlorophane 

, sulphuric  acid Anhydrite  173 

crystallized 

...  \ ^rauular. 

fibrous 

<•'.  • • .*  .-M,  . : 1 • . * compact.’-  , . 

•ihciferoiu 

, — pr- — , water  Gyptiun  174  . * . . 

crystallized ' * 

( fibrous 

' . ' plumose 

. „ granular 

*,  compact 

...  * earthy 

• ? nitric  acid , water  Nitrate  of  lime  177 

■ , boracic  acid , water.  . Datholite 

. Botryolite 

»,  arsenic  acid , water Pharmacolite  178 

M AGNESI Ay  carbonic  acid Carbonate  of  magnesia  179 

f ...  cry8tallized 

. • compact 

aartay 

pulverulent 

, sulphuric  acid Sulphate  of  magnesia  180 

, boracic  acid Boracite  181 

BARYTES , carbonic  acid Witherite  182 

crystallized 

* * stalactitic 

r ' massive 

a 

* s 

4k 
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BARYTES,  sulphuric  add Heavy  spar  183 

Stangenspath 

- * . «s,  , -,\-f 

: , fibrous  1 

Bolognian  stone 

, . granular 

* ■*  • ''-'"i  Hepatite*  *>  • • 

STRO NT1 AN,  card,  acid,  water  Strontianite  186 

crystallized 
massive  ' 

j j barytes , Ume.  Bary  strontianite  187 

, sulphuric  add Celestine 

crystallized 

fibrous 

. . . ' , . ’ stellated 

massive 

• 1 * * 

: # i 

Acidiferous  Alkaline  Minerals. 

* 

POTASH,  nitric  add . Nitre  189 

, • crystallized 
capillary 
investing  • 

SODA , carbonic  acid Natron  190 

. 1 crystallized 

fibrous 
massive 
investing  * 
efflorescing 

— , sulphuric  add Sulphate  of  soda  191 

— , nitric  add . . Nitrate  of  soda 

— — , boracic  add Borax  1 9i 

f Tincal  . ( 

-  i muriatic  add,  & c.  «... ...  . Common  salt  193  ' * ' 

* crystallized 

*■  fibrous 

*'**■••  massive  ' * * * 

AMMONIA,  sulphuric  acid,  water  Sulphate  of  ammonia  194 
5 muriatic  add  ..... ...  Muriate  of  ammonia  195 

crystallized 

fibrous 

investing 

massive 


cx 


Tabular  Arrangement,  Metalliferous  Minerals, 


. 

Acidiferous  Alkalino- Earthy  Minerals , 


ALUMINE , sulph.  acid , potash  . Alum  197 

ciystallized 

efflorescing 

atalactitic 

, *7e.r,  ju/pA.  flrc/tf,  potash  . Alum-stone 

, fluoric  acid , soda,  water. . Cryolite  198 

— j phosph.  ac.fluor.  ac . lithia,  Amblygonite 

LIME , rodff,  sulphuric  add Glauberite 

, magnesia , potash , soda,} 

sulphuric  add , mvrtatic>  Polyhallite 
ocmJ,  water  j 


Minerals  which  hare  not  been  analysed , or  of  which  but 

little  is  known. 


Bergmannite 199 

Brewsterite , . . 200 

Comptonite ......  201 

Chiastolite 

Chusite 202 

Chloropheeite  ........  — » 

Couzeranite  ..........  203 

Domite 

Fuscite 204 

Hisingeritc  ...  — — . 

Holmite 205 

Humite 

Ice-spar 206 

Knebelite 

Konilite  207 


Ligurite 207 

Limhilite  208 

Margarite  ...........  

Mqlilite 

Necronite  

Omphacite 209 

Picrolite  

Sphserulite  

Siderite 210 


Sordawalite 

Thulitc 21] 

Wollastonite 

Zeagonite 

Zurlite 212 


Native  Metals  and  Metalliferous  Minerals . 

IRON Native  iron  213 

' ' * * • Volcanic 
Meteoric 

, arsenic Mispickel  215 

> • • , argentiferous  , , 

? sulphur . , Iron  pyrites  217 

• crystallized 
radiated 
hepatic 
arsenical 
auriferous 
seleniferous  % 

psvudomorphous 


Tabular  Arrangement . Metalliferous  Minerals . cii 

IRON , sulphur - • . » . White  Iron  Pyrites  220 

Magnetic  Iron  Pyrites  221 
> oxygen Oxydulated  Iron 

crystallized 

lamelliform 

earthy 

titaniferous 

chromiferous 

' Specular  Iron  224 

* crystallized 

lamelliform  . 

....  . volcanic 

...  . micaceous 

— , , zinc  ...  •••••• . Franklinite  226 

y , water  * Hydrous  Oxide  of  Iron  226 

Stilpnosiderite 

Cronstedite 

— — , , &c Red  Iron-ore  228 

fibrous  (haematite) 

compact 

scaly 

red  ochre 

red  chalk 

Brown  Iron-ore  230 

. crystallized 

fibrous 
compact 
scaly 
ochery 
Umber 

* Black  Iron-ore  232  * 

fibrous  (haematite) 
compact 

\ • ochery  • 

. pea  ironrore  • 

Jaspery  Iron-ore  233 

mangoti. phosph.  ac.  See.  Bog  Iron-ore  234 

friable 

< indurated 

compact 

? ..  — ? sulphuric  acid , See.  . . Pitchy  Iron-ore  235 

0-i  mang.  muriatic  aetd.  .•  Pyrosmalite  235 

• • - • crystallized 

v . . . . massive 

■ 1 “,M j carbonic  add  •**» « a • • « • * « • Spftthose  Iron  230 1 > „ . . 

. crystallized 

lenticular 

* ' massive 

Clay  Iron-stone  _ . 

* massive 
columnar 

‘ ...  lenticular 


cxii  Tabular  Arrangement,  .Metalliferous  Minerals. 

IRON , phosphoric  acid Phosphate  of  Iron  238 

crystallized 

earthy 

, sulphuric  acid,  Sees, .......  Green  Vitriol  240 

crystallized 

stalactitic 

„ . massive 

pulverulent 

, chromic  acid  Chromate  of  Iron  240 

crystallized 

massive 

, arsenic  acid,  water,  &c Arseniate  of  Iron  241 

, oxalic  acid Oxalate  of  Iron  242 

MANGANESE,  oxpgen  Grey  oxide  243  • 

« . * crystallized  - . 

radiated 

fibrous 

...  . massive  . , . 

compact 

_ eartny  (Wad) 

, , silex Helvin  244 

, , iron,  silex,  &c. . . Siliciferous  oxide  245 

, , sulph,  carb.  acid  Sulphuret  of  Manganese  246 

, , irons  Carbonate  of  Manganese  246 

Allagite  4 
Rhodonite 
Photizite 
Hornmangan 

, , , phosph.  add  Phosphate  of  Manganese  248 

MOLYBDENA , sulphur  Sulphuret  of  Molybdena  248 

crystallized 

lamelliform 

, oxygen Oxide  of  Molybdena  249 

TIN,  oxygen Oxide  of  Tin  250 

crystallized 
fibrous  (Wood  Tin) 
toadVeye  253 
granular 
columbiferous 

, copper,  iron,  sulphur . Sulphuret  of  Tin  254 

TUNGSTEN,  oxygen  Oxide  of  Tungsten  255 

TUNGSTIC  add,  iron,  mang.  See,  Tungstate  of  Iron  255 

, lime Tungstate  of  Lime  256 

TITANIUM,  oxygen Anata.se  258 

Titanite  259 

crystallized 

reticulated 

— — , , iron,  manganese  Nigrine  259 

Menaccanite  260 

-  , , ■■■■-"■■ , uranium  . . Iserine  260 

— ■ , , silex Crichtonite  261 


Tabular  Arrangement.  Metalliferous  Minerals.  cxiii 


TITANIUM , oxygen , silex,  lime  Sphene  262 

crystallized 

amorphous 

SpintWre 

CERIUM , oxygen , tVon,  w'fcjr,  &c.  Cerite  263 

Allanite  264 
Oriu 

, , , mang.  yttria  Orthite  265 

Pyrorthite 

, yttria,  lime,  fluoric  acid. . Yttrocerite  265 

, fluoric  acid Sub-fluate  of  Cerium  266 

Deuto-fluate  of  Cerium  266 
Double  fluate  of  Cerium  & Yttria 

URANIUM , oxygen , &c Uran-Ochre  267 

, phosphoric  acid , &c.  . . Phosphate  of  Uranium  267 

COL  UMBI UM,  oxy.  iron,  mang.  Columbite  269 

stanniferous 

, , , yttria  . . Yttrocolumbite  271 

CHROME , oxygen Oxide  of  Chrome  271 

BISMUTH Native  Bismuth  272 


crystallized 

reticulated 

amorphous 

Sulphuret  of  Bismuth  273 


, sulphur 


j oxygen 

, carbonic  acid , &c 

ARSENIC 

, oxygen 

, sulphur 


crystallized 

cupriferous 

plumbo-cupriferotis 

Bismuth  ochre  274 
Carbonate  of  Bismuth  274 
Native  Arsenic  275 
Oxide  of  Arsenic  275  \ 
Realgar  276 
crystallized 
actcuiar 


investing 
disseminated 
amorphous 
Orpiment  277 
crystallized 
amorphous 

COBALT,  arsenic Bright-white  Cobalt  278 

crystallized 

arborescent 

stalactitic 

botryoidal 

amorphous 

, , iron Grey  Cobalt  279 

crystallized 

lainelliform 

atalactitic 


P 


cxhr  . Tabular  Arrangement . ' Metalliferous  Minerals . ’ 

COBALT,  arsenk,  iron  .......  Tin-white  Cobalt  280 

* . crystallized 

arborescent 

reticulated 

botryoidal 

, stalactitic 

amorphous 

, sulphur , &c Sulphuret  of  Cobalt  280 

— , oxygen  ? Earthy  Cobalt  281 

, arsenic  acid , water Arseniate  of  Cobalt  281 

sulphuric  actdy  water  ....  Red  Vitriol  282 

NICKEL Native  Nickel  282 

—,  arsenic,  &c Arsenical  Nickel  283 

— ? oxygen , ursen:ous  acid,  See.  Nickel-ochre  284 

, , silex,  &c Pimelite  284  . 

SILVER Native  Silver  285 

crystallized 
. granular 
massive 
auriferous  286 

, antimony Antimonial  Silver  286 

crystallized 

, massive 

' arsenical  287 
globular 

, molybdena? Molybdic  Silver  287 

, sulphur Sulphuret  of  Silver  288 

crystallized 

• • amorphous 

. . black  288  . 

„ massive 

pulverulent 

, , iron Flexible  Sulphuret  of  Silver  289 

, , antimony,  iron , &e.  Brittle  Sulphuret  of  Silver  290 

crystallized 

. • _ massive 

disseminated 

Sulphuret  of  Silver  & Antimony 
, , , oxygen. . . Red  Silver  291 

crystallized 

: ...  .dendritic  • * \ 

massive 

disseminated 

, , copper Sulphuret  of  Silver  and  Copper 

, , antimony,  lead,  &c.  White  Silver  293 

massive 

. . . .disseminated  * - * 

, ■ - bismuth,  lead,  &c. . Bismuthic  Silver  294 

acicular 

disseminated 


Tabular  Arrangement.  Metalliferous  Minerals,  i cx* 

SILVER , copper , selenium  , . . . . Seleniuret  of  Silver  and  Copper 

, carbonic  acid , antimony , &c.  Carbonate  of  Silver  295 

massive 

disseminated 

, muriatic  acid , &c Muriate  of  Silver  295 

crystallized 

acicular 

massive 

1 ' ’ investing1. 

butter-milk  Silver 

COPPER Native  Copper  296 

crystallized 

acicular 

filiform 

capillary  1 

dendritic 

massive 

. , sulphur Vitreous  Copper  297 

crystallized 

massive 

pseudomorphous  . * * ** 

variegated 

9 ^ & Buntkupfererz  299 

crystallized 

tabular  * i *.  ’ 
massive 

, , irony  &c Grey  Copper  300 

. crystallized 

massive 

. disseminated 

arsenical  t ■ . ... 

antimonial 

platiniferous 

Copper  Pyrites  302 

crystallized 

stalactitic 

botryoidal 

mamillated 

amorphous 

. arsenical 

„ , selenium Seleniuret  of  Copper  304 

, arsenic , iron*  sulsthur. . . . Tennantite  304 

massive? 

oxu'ren Red  Oxide  of  Copper  306 

* ‘ crystallized 

acicular 

capillary 

. • • • * massive  * • * • 

ferruginous 

• • • Black  Copper  308 

massive 

* * * * * * investing 


V * 
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cxvi  Tabular  Arrangement.  Metalliferous  Minerals . 

COPPER , oxygen,  carb.ac.  wat.  Blue  Carbonate  of  Copper  309 

crystallized 

massive 

Green  Carbonate  of  Copper  310 
crystallized 
fibrous  Malachite 
* massive  Malachite 
t epigene 

> ' r"  y 3 silex,  &c.  . Chrysocolla  312 

botryoidal  • 

stalactitic  , 

reniform 

massive 

• investing 

y y ) tone,  &c. . Dioptase  312 

crystallized 

— > y sulph.  acid,  water  Blue  Vitriol  313 

. . massive 

stalactitic 
pulverulent 

’ — y j mur.  add,  water  Muriate  of  Copper  313 

crystallized 

fibrous 

arenaceous 

1 y , phosphoric  add..  Phosphate  of  Copper  314 

crystallized 

fibrous 

y y 1 y water . . Hydrous  Phosphate  of  Copper 

crystallized 

fibrous 

* y arsenic  add,  water  Arseniate  of  Copper  316 

crystallized 
Octohedral 
Rhomboidal 
Oblique  prismatic 
Right  prismatic 
amianthiform 
h semantic 

y y orsenic  add,  iron  Martial  arseniate  of  Copper  320 

crystallized 
Sltorodite  321 

GOLD Native  Gold  322 

crystallized 
ramose 
in  grains 
massive 
argentiferous 

PLATINA Native  Platina  324 

PALLADIUM Native  Palladium  325 

IRIDIUM  and  OSMIUM Native  Alloy  326 

crystallized 
in  grains 


. Tabular  Arrangement.  Metalliferous  Minerals.  civil 

TELLURIUM , gold , &c Native  Tellurium  326  . » 

Graphic  Tellurium  327 
•Yellow  Tellurium  328 
Black  Tellurium  328 

ANTIMONY Native  Antimony  329  < 

reniform 

amorphous 

, sulphur  Sulphuret  of  Antimony  329 

crystallized 

massive 

disseminated 

acicular 

plumose 

compact 

> oxygen , sulphur Red  Antimony  331 

acicular 

amorphous 

, oxygen White  Antimony  331 

crystallized 
• • acicular 

massive 

Autimonial  Ochre  332 

investing 

LEAD , sulphur Galena  332 

• crystallized  * 

lamelliform 
granular 
compact 
. . specular 

antimoniated 
argentiferous 
supersulphuret  of  lead 
Blue  Lead  335 
prismatic 
massive 

? antimony , copper , sulphur. . Bournonite  336 

crystallized 

— — , oxygen Native  Minium  337 

amorphous 

. pulverulent 

— — ? , alumine , renter , &c.. . Plombgomme  338 

, , carbonic  acid , water. . Carbonate  of  Lead  338 

crystallized 

massive 

lead-grey 

blue  and  green 

acicular 

scaly 

eartny 
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icxviii  . Tabular  Arrangement.  Metalliferous  Minerals. 

t 

LEAD,oxy. carb.  Sf  sulphuric  acids  Sulphato-carbonate  of  Lead  341 

Sulphato-tri-carbonate  of  Lead 

— ■ y f copper  . . Cupreous  sulphato-carbonate  of 

Lead  342 

j , muriatic  Sf  carb.  acids  Murio>carbonate  of  Lead  343 

■■  , , phosjih.  Sf  muri.  acids  Phosphate  of  Lead  344 

crystallized 

botryoidal 

\ . ' reniform. 

• massive 

brown 

. arseniated 

? — , arsenic  Sf  muri.  acids  Arseniate  of  Lead  345 

. crystallized 
mamillary 

. compact 

. reniform 

, , sulphuric  acid , water  Sulphate  of  Lead  346 

I *.  crystallized 

massive 

, copper  . . . Cupreous  Sulphate  of  Lead  347 


■) 


molybdic  acid Molybdate  of  Lead  348 

crystallized 
massive 

chromic  acid Chromate  of  Lead  $49 

. . . crystallized 

-j  copper  . . . Vauquclinite  350 

tungstic  acid Tungstate  of  Lead  350 


ZINC,  sulphur  .. 


, oxygen,  manganese , &c . . . . 
, — ■— * silex , water  . * . ....... . 


, , carbonic  acid 


'•)  > 


sulphuric  acid 


Blende  351 
crystallized 
massive 
phosphorescent 
fibrous 
mamillated  ? 
cadmiferous 

lied  oxide  of  Zinc  353  • 

lamelliform 

Siliceous  oxide  of  Zinc.  354 
crystallized 
radiated 
stalactitic 
mamillated 

massive  •'  * 

Calamine  355 

crystallized 

compact 

pseudomorphous 
earthy 
cupriferous 
White  Vitriol  356 


<\ 


* 


i 
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Tabular  Arrangement.  ' Metalliferous  Minerals.  cxi* 

QUICKSILVER Native  Quicksilver  357  i 

, silver Native  Amalgam  357 

crystallized 

massive 

semi-fluid 

, sulphur Cinnabar  358 

crystallized 

fibrous 

granular 

massive 

Culverulent  » 
epatic  .... 
bituminous 

, oxt/ • mur.  Sf  stilph.  acids  Horn  Quicksilver  359 

, crystallized 

investing 
• • massive 


Combustible  Minerals. 

i 


SULPHUR 


CARBON 

, iron 

, , &c.  .. 


, hydrogen  : 
, , &c. 


Native  Sulphur  360 

crystallized 

massive 

disseminated 

investing 

Volcanic  Sulphur  361 

crystallized 

massive 

investing 

.cellular 

Diamond  361 
Mineral  Carbon  364 
Plumbago  364 
Anthracite  365  f 

massive  * 
slaty 

Blind  Coal 
Stone  Coal  * 

‘ Welch  Culm 
Kilkenny  Coal 
columnar 

Mineral  Oil  366  . 

• • Naptha 
Petroleum 
Bitumen  368 
earthy  (Maltha) 
elastic 

compact  (Asphalt) 
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cxx  Tabular  Arrangement.  Combustible  Minerals. 


CARBON , hydrogen , &c Black  Coal  370 

. . Cannel  Coal  371 

Jet  371 

Brown  Coal  372 
Moor  Coal  - • 
Wood  Coal 
Surturbrand 
Bovey  Coal 

Dysodile  372 


, succinfc  acid Amber  373 

, &c Hatchetine  374 

ALUM1NE , mellitic  acid  ......  Mellite  374 

EARTH , min,  asphalt Retinasphalt  375 

Highgate  Resin  375 


APPENDIX. 


Page 

Arfwedsonite 377 

i 

» Cleavelandite 

Carbonate  of  Magnesia  and  Iron  . . 378 

Chloropal — 

Humboldtite 379 

Latrobite 380 

Leuttrite  381 

' Black  Manganese 

Rathoffite 

Turnerite 382 
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Untie?  this  head  are  included  such  minerals  ds  consist  of  one 
earth  or  more , together  with  such  occasional  and  variable 
proporti  ms  of  iron , manganese , water,  and  even  of  tietds,  as 
induce  the  conclusion  that  they  are  only  accessory  constituents . 
We  shall  begin  with  Silcx  in  its  purest  form , as  being  the 
oldest  and  most  abundant  mineral , and  as  affording  the  most 
simple  arrangement ; and  then  proceed  to  all  such  mincruls 
as  by  the  most  authentic  analyses , appear  to  consist  chiefly 
of  silex.  Those  of  which  alumine  forms  the  greatest  propor- 
tion succeed , as  being  the  earth  next  in  age  and  abundance. 
Magnesia  follows ; then  such  minerals  as  consist  primarily  of 
in  part  of  zircon , or  gluctne , or  lastly  of  yttria. 

QUARTZ. 

Quara,  W.  and  H. 

Under  the  term  Quartz,  are  comprehended  many  minerals 
which  are  considered  as  varieties  of  it,  because  they  consist 
almost  entirely  of  silex.  They  differ  considerably  in  some  of 
their  external  characters,  in  others  however  they  mostly  agree : 
they  are  all  sufficiently  hard  to  scratch  glass  ; when  compact 
enough,  they  mostly  give  fire  with  the  steel ; do  not  yield  to 
the  knife,  and  alone  are  infusible  before  the  blow-pipe,  by  ex- 
posure to  which  the  coloured  varieties  generally  lose  their  co- 
lour ; and  Berzelius  seems  of  the  opinion  that  the  small  quantity 
of  water  afforded  by  some  varieties  is  only  hygrometric,  and 
therefore  varies  with  the  state  of  the  atmosphere.  The  specific 
gravity  of  the  purer  kinds  is  about  2.6. 

Quartz  occurs  massive  and  crystallized ; the  crystals  some- 
times include  foreign  substances,  as  chlorite,  &c. ; and  they 
are  found  of  various  colours ; quartz  also  occurs  in  stalactites, 
pseudomorphous,  spongiform,  granular,  compact,  and  is  some- 
times of  a greasy  lustre  (fat  quartz,)  &c. 
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Earthy  minerals. 


1.  CRYSTALLIZED  QUARTZ. 

Berg  Crystal  and  Gemeiner  Quarz,  W.  Quarz  Hyalin,*  H. 

There  does  not  appear  to  be  any  specific  difference  between 
common  quartz  and  rock  crystal ; the  latter  term  was  formerly 
confined  to  the  large  transparent  crystals  of  Madagascar,  the 
Alps,  &c. ; but  the  small  and  even  minute  transparent  crystals 
occurring  in  almost  all  metalliferous  veins,  do  not  differ  from 
rock  crystal,  either  in  chemical  or  external  characters. 

The  common  form  of  the  crystals  of  quartz,  is  a six-sided 
prism  terminated  by  six-sided  pyramids ; the  two  pyramids 
joined  base  to  base  (fig.  3)  without  an  intervening  prism  are 
rarely  seen.  The  crystals  may  be  cleaved,  presenting  brilliant 
surfaces,  parallel  to  all  the  planes  of  the  dodecahedron  with 
triangular  planes  (fig.  3),  which  might  therefore  be  considered 
as  the  form  of  the  .primary'  crystal  of  quartz,  but  the  obtuse 
rhomboid  has  been  adopted  as  a more  simple  form : the  con- 
nection between  this  rhomboid  and  the  dodecahedron  with  tri- 
. angular  planes  will  be  perceived  by  consulting  figs.  1 , 2,  & 3. 
The  angles  of  the  primary  rhomboid  are,  94°  15'  and  85°  45', 
according  to  coinciding  measurements  by  the  reflecting  gonio- 
meter taken  both  on  cleavages  and  natural  planes.  The  cross 
fracture  is  often  perfectly  conchoidal.  Transparent  quartz  is 
composed  of  silex  and  2 or  3 per  cent,  of  water,  considered  by 
Berzelius  to  vary  with  the  state  of  the  atmosphere. 

12  3 4 5 6 
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Fig.  1.  The  primary  rhomboid.  Fig.  2.  The  lateral  angles  replaced  by 
triangular  planes;  which  are  complete  in  fig.  3.  having  converted  the  rhom- 
boid into  a dodecahedron  with  triangular  planes.  Fig.  4 shew*  the  small 
triangular  planes  connected  with  four-sided  planes,  which  are  parallel  with 
the  axis  of  the  crystal  (Bornholm  diamonds).  Fig.  5,  the  four-sided  plane 
complete.  Fig.  6,  the  four-sided  plane  elongated,  being  the  common  crystal 
of  quartz.  Fig.  7,  shews  a rhombic  plnneon  each  of  the  lateral  angles  of  the 

* The  meaning  of  the  terra  Quartz  ia  not  known;  hyalin,  from  it*  vitreou* 
•sjiect. 
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dodecahedron.  Haiiy  describes  them  as  occurring  only  on  alternate  angle* » 
but  they  occur  as  described  in  fig.  7 among  the  Bornholm  diamonds.  Fig.>  8 
Rhews  an  irregular  four-sided  plane  on  the  upper  left  comer  of  each  plane  of 
the  prism  of  a common  crystal ; if  the  crystal  was  drawn  complete,  the  same 
plane  would  be  shewn  on  the  lower  right  comer.  Fig.  9 snews  the  same 
plane  on  the  upper  right  comer  which  frequently  occurs : these  planes  are 
mostly  seen  in  combination  with  the  rhombic  planes  of  fig.  7.  Fig.  10  shews 
the  replacement  of  the  edges  between  the  lateral  and  terminal  planes,  by  four 

S lanes:  these  mostly  occur  in  combination  with  the  four-sidea  planes  of  fiffs. 

and  9.  Fig.  1 1 shews  one  of  the  four  planes  increased ; tending  to  a very 
acute  six-sided  pyramid,  capped  by  the  common  pyramid.  Fig.  12  shews  the 
replacement  of  the  apex  of  the  common  pyramid  by  six  planes,  forming  a very 
obtuse  pyramid. 
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The  planes  b b tend  to  an  obtuse  rhomboid,  or,  in  connexion  with  c, 
to  an  obtuse  six-sided  prism. 

The  planes  A 1 to  4 to  acute  rhomboid*,  or,  in  connexion  with  g2  to  5, 
to  six-sided  pyramids  more  acute  than  the  common  one. 

The  planes  A 1 to  5 and  i 1 to  6 occasionally,  though  rarely,  occur 
on  the  same  crystal. 

The  planes  n and  o are  always  convex : d d arc  always  minute  and 
rough. 

The  planes  o o sometimes  replace  only  the  alternate  edges  of  the 
prism. 


If  two  pieces  or  crystals  of  quartz  be  rubbed  against  each 
other  in  the  dark,  a phosphorescent  light  is  produced,  and  an 
odour  like  that  o$  the  electric  fluid. 

The  finest  and  largest  specimens  ( rock  crystal)  are  found 
in  Dauphin6,  Madagascar,  the  Alps,  &c.  in  cavities  in  veins ; 
the  lesser  and  more  transparent  occur  in  almost  every  metalli- 
ferous vein,  and  there  are  few  mineral  substances  that  are  not 
accompanied  by  quartz.  The  finest  and  most  transparent  spe- 
cimens of  Britain,  are  from  the  slate  quarries  of  Dennibole,  on 
the  northern  coast  of  Cornwall : inferior  specimens  are  found  on 
Snowdon  in  Wales,  and  in  Aberdeenshire.  The  primary 
rhomboid  1ms  been  found  in  a decomposing  porphyritic  rock 
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near  Swan  Pool  in  Cornwall.  The  double  hexahedral  pyramid, 
or  dodecahedron  with  triangular  faces,  has  been  found  near 
Bristol,  and  at  Crgig-Lockart,  near  Edinburgh*. 

Crystals  of  quartz  are  found  enclosing  various  substances,  as 
water,  air,  bitumen,  (the  latter  occurs  in  Derbyshire,  but  I 
possess  a crystal  containing  all  three) ; priipary  crystals  of 
pearl  spar  (Cornwall) ; crystallized  titanite ;,  oxide  of  iron  ; 
and  according  to  Jameson,  the  following  substances,  epidote, 
schorl,  asbestus,  actynolite,  hornblende  ? fluor  ? heavy  spar, 
native  silver,  specular  iron-ore,  grey  antimony,  and  arsenical 
pyrites.  Quartz  is  also  found  containing  mica. 

Avanturine.*  Quartz  hyalin  avanturine,  H.  Dr.  Mac  Culloch 
considers  it  to  be  a variety  of  quartz  rock,  between  which 
and  mica  slate  he  has  observed  frequent  transitions.  In 
Glen  Fernat  in  Scotland,  there  are  large  beds  of  quartz 
rock  including  mica,  which,  when  polished,  does  not  yield 
to  some  of  the  most  beautiful  foreign  specimens  of  avan- 
turine of  Spain,  though  not  of  the  same  colour,  being  a fine 
blue  grey : it  also  occurs  of  a grey  colour  at  Cape  de  Gatte 
in  Spain.  The  most  common  colour  of  the  base  is  brown, 
or  reddish  brown,  enclosing  spangles  of  a gold  colour. 

Prase.  Prasem,  W.  Quarz  hyalin  vert-obscur,  II.  It  is  of  a 
dark  greeu  colour, + and  is  considered  to  be  quartz  enclos- 
ing actynolite,  equally  disseminated  through  the  mass ; 
which  often  is  penetrated  by  long  and  distinct  fibres  of 
actynolite. 

It  has  been  found  in  Scotland  by  Dr.  Mac  Culloch  form- 
ing veins  in  gneiss. 

Milk  Quartz.  Milch  quarz,  W.  Quarz  hyalin  laitcux,  II. 
As  i,ts  name  denotes,  it  is  nearly  of  the  colour  of  milk.  It 
occurs  both  crystallized  and  massive.  When  crystallized 
it  is  remarkable  that  the  crystals  are  of  more  regular  forms 
than  transparent  quartz ; the  same  observation  applies  to 
almost  all  coloured  quartz.  The  blueisb  white  varieties  ajrc 
employed  in  jewellery. 

Rose  Quartz.  Var*  of  Milch  quarz,  W.  Quarz  hyalin  rose, II. 
Crystallized  and  massive.  Occurs  in  beds  iu  granite  inr 
Bavaria  and  Bohemia ; in  flinty  slate  in  the  Harzberg  forest  3 
at  Abo  in  Finland;  among  granite  and  guciss  in  America;, 

* It  is  said  to  be  derived  from  the  French,  par  avanture;  a workman 
having  first  found  it  by  accident? 

+ Its  name  is  derived  from  the  Greek,  signifying  leek;  in  allusion  to  iu 
colour. 
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ia  supposed  to  derive  its  colour  from  manganese : when  cut 
and  polished,  it  has  been  sold  for  the  Ruby  ; and  is  some- 
times called  the  Bohemian  Ruby . 

Violet  Quartz.  Amethyst.*  Amethyst,  W.  Quartz  hyalin 
violet,  H.  The  amethyst  chiefly  differs  from  common 
quartz,  in  its  colour,  which  is  occasionally  of  every  shade 
of  violet,  or  rather  purplish  violet,  which  in  the  perfect  f 
amethyst  is  pretty  equal  through  the  mass ; more  commonly 
the  summits  of  the  crystals  only  are  amethystine,  the  lower 
part  being  nearly  colourless  or  tinged  with  green.  But  the 
crystals  are  usually  aggregated  or  fasciculated,  and  separate 
in  the  form  of  irregular  columns;  they  are  sometimes  . 
radiated  and  diverge  from  a center.  According  to  Rose 
the  amethyst  contains  a very  small  proportion  of  iron  and 
manganese,  to  which  its  colour  is  supposed  to  be  owing  : 
it  becomes  white  and  opalescent  by  long  exposure  to  heat. 
The  best  amethysts  are  brought  from  Cambay  in  India, 
from  Siberia,  and  from  Spain. 

The  amethyst  is  found  in  veins  in  primitive  and  secondary 
mountains ; lining  the  cavities  of  geodes,  which  frequently 
are  coated  with  agate.  In  Europe,  it  is  found  in  Sweden, 
the  Hartz,  Bohemia,  Silesia,  Transylvania,  Spain,  France, 
&c. ; in  agate  balls  at  Oberstein  in  Germany.  In  Asia,  in 
Siberia,  India,  Persia,  and  Ceylon.  In  several  places  in 
the  United  States  of  America,  and  in  South  America. 

In  England,  it  occurs  in  the  tin  mines  of  Polgooth  and 
Pednandrae,  and  at  Botallack  mine  near  the  Land’s  Eud. 

In  Scotland,  in  the  traps  of  Fifeshire  and  the  hill  of  Kin- 
noul.  In  Ireland,  near  Cork. 

Vellore  Quartz.  Quarz  hyalin  jaune,  H.  It  is  of  various  shades 
of  yellow,  and  nearly  transparent,  and  has  been  termed 
the  Bohemian  and  Scotish  topaz.  It  is  found  in  Bohemia ; 
in  Pennsylvania : in  this  country  in  several  of  the  mines  of 
Cornwall,  and  very  fine  at  Cairngorm  in  Scotland. 

Brown  Quartz.  Quarz  hyalin  enfume,  B.  The  difference  be- 
tween this  variety  and  commom  quartz  or  rock  crystal,  is 
not  known.  It  occurs  chiefly  in  the  cavities  of  veins  or 
beds  of  primitive  countries,  and  sometimes  encloses  crystals 
of  titanitc,  &c.  and  is  found  in  various  parts  of  the  European 
Continent.  ' 

* Amethyst,  from  the  Greek,  signifying,  not  drunk;  tl»c  wearing  of  it 

was  considered  by  the  ancients  as  un  antidote  to  drunkenness. 
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Scotland  furnishes  some  of  the  finest  crystals,  and  of 
various  shades  of  brown  ; they  are  chiefly  found  near  Cairn- 
gorm in  Aberdeenshire,  in  alluvial  soil,  together  with  beryls 
and  topazes.  I am  not  aware  that  any  have  certainly  been 
found  in  England.  The  yellowish  varieties  are  termed 
smoke  topazes. 

Ferruginous  Quartz.  Eisenkiesel,  W.  Quarz  hyalin  rubi- 
gineux,  II.  Iron  flint,  J.  Ferruginous  quartz,  A.  This 
mineral  is  of  various  shades  of  yellow  and  red,  and  occurs 
both  massive  and  crystallized.  The  massive  is  frequently 
crystallized  on  the  surface,  and  the  cavities  contain  crystals 
of  the  common  form  of  quartz.  The  fracture  of  the  massive 
is  small  conchoidal.  It  is  opaque,  and  gives  sparks  with 
the  steel.  It  appears,  according  to  Bucholz,  to  consist 
chiefly  of  silex,  with  about  5 per  cent,  of  iron  and  1 of 
volatile  matter.  Some  specimens  yielded  a small  quantity 
of  manganese.  There  are  at  least  two  varieties ; the  pre- 
ceding, commonly  termed  Eisenkiesel ; the  other,  called 
the  hyacinth  of  Compost 'clla,  is  found  near  Compostella  in 
Spain,  in  sulphate  of  lime,  and  near  the  Blue  ridge  in 
Washington  County,  North  America,  in  the  form  of  a six- 
sided  prism,  terminated  by  six-sided  pyramids,  generally 
very  perfect,  and  of  a yellowish,  or  reddish  brown  colour, 
, and  opaque.  Eisenkiesel  is  found  in  Bohemia,  Germany, 
Franconia  ; in  ironstone  veins  in  the  Hartz,  and  at  Alten- 
berg,  in  Upper  Saxony.  In  Siberia. 

• In  England,  Eisenkiesel  occurs  near  Bristol : in  Scot- 
land, in  trap  rocks  near  Dunbar;  and  in  trap  rocks  iu  the 
Isle  of  Rathlin,  off  the  coast  of  Ireland. 

Irisafed  Quartz.  Quarz  hyalin  iris6,  II.  This  variety  shews 
a play  of  the  prismatic  colours,  either  externally  or  inter- 
nally. When  external,  it  is  supposed  to  be  owing  to  the 
deposit  of  some  metallic  oxide,  probably  of  iron.  When 
internal,  it  is  the  refraction  of  light  in  consequence  of  fis- 
sures in  the  crystal,  and  it  will  often  be  found  that  these 
fissures  are  straight,  and  parallel  with  one  or  other  of  the 
planes  of  the  pyramid.  This  appearance  may  be  produced 
by  plunging  a heated  crystal  in  cold  water;  the  laminae 
then  partially  separate  in  the  direction  of  the  natural  joints. 

Radiated  Quartz.  Quarz  hyalin  fibreux,  H.  It  occurs  in  crys- 
tals which  arc  closely  aggregated,  and  which  radiate  from 
a point ; the  crystals  may  sometimes  be  separated,  and  they 
then  are  pointed  at  the  end  opposed  to  the  pyramid,  which 
usually  appears. 
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It  is  found  with  native  copper  at  II.  Virgin  mine  near 
St.  Die,  and  near  Scorrier  in  Cornwall,  and  in  Jersey  ; the 
pyramids  are  frequently  red. 

Stalactitic  Quartz.  This  variety  has  been  found  in  the  veins  of 
Iluel  Alfred  Copper  mine  in  Cornwall;  it  has  in  no  respect 
the  appearance  of  chalcedony,  since  it  consists  of  straight 
stalactites  several  inches  iu  length,  composed  of  an  aggre- 
gation of  crystals  diverging  from  a center,  the  pyramid  of 
the  crystal  appearing  on  the  surface.  It  has  also  heeu 
found  at  Botallack  Copper  mine  near  the  Land’s  Eud. 

Pseudomorphous  Quartz.  Quartz  hyalin  pseudomorphique,  II. 
Quartz  is  sometimes  found  in  the  form  of  the  crystals  of 
other  substances.  Pseudomorphous  quartz  is  of  two  kinds. 
It  has  invested  other  substances,  which  have  since  been 
decomposed,  leaving  the  quartz  hollow,  or  partially  so,  and 
in  the  form  of  the  crystals  on  which  it  was  deposited. 
Such  are  the  quartz  iu  the  form  of  calcareous  crystals  from 
near  Bristol  ; it  also  occurs  iu  the  form  of  the  cube  and 
octohedron  in  Cornwall,  and  the  cube,  iu  Durham ; iu 
rectangular  flat  crystals,  heavy  spar,  Durham.  Solid 
quartz  crystals  in  the  form  of  the  cube,  were  found  in  Hucl 
Alfred  mine,  Cornwall ; and  in  the  form  of  the  cube  and 
octohedron  iu  St.  Agness.  A specimen  of  hollow  cubic 
crystals,  probably  formed  upon  fluor,  which  has  been  de- 
composed, is  in  the  collection  of  the  Philosophical  Society 
of  Truro  ; each  hollow  cube  is  composed  of  small  crystals, 
and  is  nearly  filled  with  water.  Pseudomorphous  crystals 
of  quartz  arc  also  found  in  the  form  of  the  very  flat  rhom- 
boids of  spathose  iron.  The  blue  quartz  of  Kapuick  is  not 
pseudomorphous,  but  iu  primary  rhomboids  having  regular 
cleavages. 

2.  SPONGIFORM  QUARTZ. 

Sclnvimmstein,  W.  Float-stone,  J. 

The  quarz  nectique  of  Iiaiiy,  is  described  as  occurring  in  beds 
of  flint  in  chalk,  at  St.  Ouen,  near  Paris;  it  is  of  a spongy  or 
porous  appearance  ; is  white  or  greyish  white  ; scratches  glass  ; 
and  is  even  intimately  uuited  with  flint.  It  consists  according 
to  Vauquelin,  of  98  parts  of  silex,  and  2 of  carbonate  of  lime. 
It  swims  on  water.  In  the  latter  and  most  other  respects,  it 
agrees  in  character  w ith  the  sicimming-stone  of  our  own  country, 
except  that  ours  obviously  has  no  connexion  w ith  flint.  It  was 
found  in  Relistian  copper  vein  in  Cornwall,  either  white,  or  of 
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a yellowish  tinge,  and  connected  with  a yellow  c6ppet\  which 
also  is  cellular,  and  supernatant.  It  has  also  been  found  ib  Tin 
Croft  Mine,  of  an  ochreous  brown  colour,  and  in  Pednandrae 
Tin  Mine : one  specimen  had  externally  the  appearance  of  swim- 
ming stone  ; but  fluor,  rounded  and  partially  decomposed,  was 
still  visible  in  the  cavities  ; on  breaking  it,  it  was  found  to  con- 
sist of  a mass  of  fluor  that  had  been  broken  ihtd  small  angular 
pieces,  which  were  again  cemeuted  by  a siliceous  deposition 
having  filled  up  the  internal  fissures.  The  white  disintegrated 
pebbles  found  iti  the  sands  of  the  plastic  clay  formation  at 
Headen  hill  in  the  Isle  of  Wight,  much  resemble  this  substance. 

Spongiform  quartz  floats  on  water  only  until  the  air  contained 
in  a very  considerable  proportion  of  its  numerous  cavities  has 
been  displaced  by  the  water. 

3.  FAT  OR  FETID  QUARTZ. 

Quarz  hyalin  gras,  H. 

Quartz,  both  crystallized  and  massive,  sometimes  exhibits, 
when  fractured,  a greasy  polish  on  the  surface,  equal  to  what 
Would  be  produced  by  rubbing  it  with  oil.  It  sometimes  gives 
out  a fetid  odour  when  struck ; but  not  always.  A quartz, 
having  a resinous  lustre,  is  found  as  an  ingredient  of  a coarse- 
grained granite,  near  Nantes,  in  France,  and  in  loose  masses 
with  felspar  and  garnet  at  Topsham,  in  Maine  County,  North 
America,  which,  when  struck  with  a hammer,  gives  out  a fetid 
odour,  resembling  that  of  hygrogen  gas. 

4.  hyalite.*  muller’s  glass. 

Hyalit.  W.  Quarz  hyalin  concrctionne,  H. 

It  bears  a strong  resemblance  to  gum  arabic,  and  occurs  in 
botryoidal  masses,  or  in  stalactites.  It  has  a vitreous  lastre, 
is  brittle,  but  is  as  hard  as  quartz.  Its  specific  gravity  is  about 
2.4.  It  is  infusible  by  itself  before  the  blowpipe.  It  consists, 
' according  to  Bucholz,  of  silex  92,  water  6.3,  and  a trace  of 
aluraine. 

This  singular  mineral  is  chiefly  found  Investing,  or  lining 
the  cavities  of  amygdaloidal  trap  or  basaltic  rocks.  It  occurs 
at  Frankfort  on  the  Maine  in  basalt;  in  Mexico^  in  veins  of 
opal  traversing  porphyry ; in  the  United  States,  in  the  Btirh- 
stones  of  Georgia.  It  is  said  also  to  occur  in  Silesia,  in  Italy, 
and  in  Hungary,  which  yields  the  best  specimens. 

* From  the  Greek,  glass ; in  allusion  to  its  glassy  appearance. 
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5.  GRANULAR  QUARTZ. 

Quant  hyalin  granulaire,  H. 

It  occurs  white,  yellowish,  or  greyish  white,  in  mass,  and  as 
a component  of  some  granites.  Its  parts  sometimes  possess  but 
little  cohesion,  and  occasionally  the  mass  is  a sandstone  without 
cement:  such  is  a sandstone  found  in  Bedfordshire.  Granular 
quartz  and  mica  are  found  at  Schihallien  in  Scotland.  In  snow- 
white  masses  resembling  sugar  at  Hinsdale  in  Massachussets. 

A flexible  granular  quartz  is  found  in  Brazil,  and  near  St., 
Gothard ; the  latter  appears  to  consist  of  irregular  particles  of 
quartz  without  cement,  and  only  partially  united.  A variety  * 
of  a reddish  brown  colour  occurs  in  the  north-eastern  coast  of 
England,  I believe  not  far  from  Whitby  : it  is  very  flexible. 

6.  ARENACEOUS  QUARTZ.  SAND. 

Quarz  hyalin  arcnace  H. 

There  are  varieties  of  Sand  which  are  of  a j!>ure  white  or  nearly 
so,  and  being  without  any  foreign  admixture,  appear  to  have 
resulted  from  the  destruction  of  quartz.  Such  are  the  sands  of 
the  coast  of  Norfolk,  and  of  Alum  Bay  in  the  Isle  of  Wight,  so 
largely  used  in  the  making  of  glass:  a somewhat  similar  sand  is 
found  in  the  caverns  of  Reigate  in  Surry.  But  sand  occurs  of 
almost  every  variety  of  colour. 

CAT’s  EYE. 

Katzcnauge  W.  Quarz-agathe  chatoyant  H. 

It  is  of  various  shades  of  grey,  green,  brown,  or  red;  and  it 
exhibits  a peculiar  play  of  light,  resembling  the  eye  of  the  cat,* 
-emphatically  termed  by  the  French,  chatoyant,  owing  to  the 
fibrous  texture  of  the  substance,  arising,  as  is  manifest  in  some 
rough  specimens,  from  its  consisting  of  amianthus  or  asbestus, 
enclosed  in  quartz.  It  is  generally  translucent;  scratches  quartz, 
and  is  infusible.  Its  specific  gravity  is  about  2.7.  It  is  com- 
posed, according  to  Klaproth,  of  95  parts  of  silex,  1.75  of  alu- 
mine,  1.5  of  lime,  aud  0.25  of  oxide  of  iron.  Amianthus  in- 
cludes small  proportions  of  alumine  and  lime.  It  is  frequently 
employed  as  a precious  stone,  and  is  in  considerable  estimation. 

This  mineral  is  generally  brought  in  the  polished  state  fiom 
the  coast  of  Malabar,  and  from  Ceylon ; but  nothing  is  known 
of  its  geological  situation. 

• 

* Whence  its  name. 
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OPAL.* 

Opal  W.  Quarz  resinite  H.  Silex  Opale  Bt. 

Opal,  like  quartz,  consists  chiefly  of  silex  and  water,  but  ana- 
lysis shews  that  it  generally  contains  a greater  quantity  of  the 
latter  thau  quartz : but  having  sometimes  a resinous  lustre,  is 
probably  the  cause  of  its  being  termed  by  Haiiy,  Quarz  resinite. 
None  of  its  varieties  are  sufficiently  hard  to  give  fire  with  the 
steel. 


. 1.  PRECIOUS  OPAL.  NOBLE  OPAL. 

Edler  Opal  W.  Quarz  resinite  opalin  H.  Silex  opale  Bt. 

. This  beautiful  mineral  is  of  a white,  bluish  or  yellowish-white 
fcolour : when  viewed  by  transmitted  light  it  is  yellowish ; it  ex- 
hibits brilliant  and  changeable  reflections  of  green,  blue,  yellow, 
and  red.  This  play  of  colours  has  not  been  satisfactorily  ac- 
counted for;  by  some  it  is  supposed  to  be  owing  to  the  refrac- 
tion and  reflection  of  light  in  the  numerous  fissures  of  the  stone. 
It  is  translucent:  its  fracture  is  conchoidal,  with  a vitreous  or 
resinous  lustre ; it  is  easily  broken,  but  scratches  glass.  Its 
specific  gravity  according  to  Brisson  is  2.110.  Before  the  blow- 
pipe it  decrepitates,  and  loses  its  colours.  The  Hungarian  con- 
sists according  to  Klaproth  of  90  parts  of  silex,  and  10  of  water: 
this  water  however  is  supposed  by  Berzelius  (in  common  with 
the  water  found  in  other  siliceous  minerals)  to  be  purely  hygro- 
metric,  and  therefore,  to  vary  with  the  state  of  the  atmos- 
phere. 

It  occurs  in  abundance,  accompanied  by  common  opal,  in  a 
vein  of  clay  porphyry  traversing  primitive  rocks,  at  Czerwenitza 
in  Hungary;  in  trap  rocks  in  the  Faroe  islands;  at  Freyberg 
in  Saxony,  and  in  South  America,  whence  it  has  lately  been 
brought  in  specimens  of  considerable  size  and  of  great  splen*. 
dour,  but  very  brittle. 

r 

. • 2.  FIRE  OPAL. 

Quarz  resinite  girasol  H.  Silex  girasol  Bt. 

The  fire-opal  is  found  with  the  noble  opal,  in  Hungary,  but 
Is  said  to  be  much  scarcer.  It  differs  from  the  precious,  in  pos- 
sessing only  a red  reflection  when  turned  towards  the  sun  or  a 
Strong  light. 

From  Cornwall  I possess  a specimen,  raised  about  forty  years 

hgo  from  High  Rosewarne  Copper  mine,  which  was  in  killas. 

» / 

* From  the  Greek  signifying  the  eye?  from  the  Ancient  belief  in  its  power 
of  strengthening  the  eye. 
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? The  fire-opal  described  by  Jameson  as  having  been  brought 
only  from  Mexico,  was  transparent,  of  a hyacinth  red,  and 
shewed  a carmine  red  and  apple  green  irridescence.  Girasol  of 
a sky  blue  colour,  has  lately  been  found  in  Mexico  imbedded 
in  porcelain  earth,  with  all  the  other  varieties  of  opal. 

3.  COMMON  OPAL. 

Gemciner  opal  W.  Quarz  resinite  commun  H.  Silex.  resinite  Bt.  « 

Common  opal  is  of  various  shades  of  white,  green,  yellow,  and 
red,  but  is  entirely  without  the  play  of  colours  belonging  to  the 
noble  opal.  In  hardness,  translucency,  fracture,  and  specific 
gravity  it  is  about  the  same.  By  one  analysis,  that  of  Ximapan 
in  Peru  consists  of  92  silex,  7.75  water,  and  0.25  oxide  of  iron. 

It  occurs  with  the  noble  opal  in  Hungary  in  primitive  rocks; 
with  galena  and  blende,  in  Saxony,  Bohemia,  and  the  Isle  of 
Elba,  in  veins  traversing  primitive  rocks.  It  occurs  also  in 
France,  Poland,  Italy,  Hungary,  Mexico,  and  near  Easton  on 
the  banks  of  the  Delaware  in  Pennsylvania. 

From  Cornwall,  I possess  several  specimens,  some  of  which 
kre  on  a gangue  of  ochrcous  quartz  aud  yellow  copper,  from 
High  llosewarne  mine.  It  has  also  been  found  of  a yellow 
colour,  and  possessing  a play  of  red  light,  in  Iluel  Spinster, 
near  St.  Day,  in  Cornwall.  It  occurs  in  the  north  of  Ireland. 

4.  SEMI-OPAL. 

• Halb-opal  W,  Quarz  resinite  Hydrophana,  H? 

Semi-opal  is  generally  much  more  opaque  than  common  opal : 
occasionally  however  it  is  partially  transparent,  the  translucent 
parts  passing  insensibly  into  the  more  opaque,  or  quite  opaque, 
apparently  by  decomposition  : the  latter  often  absorbs  water 
greedily,  and  resembles  porcelain  clay.  Some  varieties  become 
more  transparent  by  immersion  in  water.  It  occurs  of  various 
shades  of  white,  grey,  yellow,  brown  and  green.  When  com- 
pact, the  fracture  is  Hat  conchoidal ; the  fragments  are  some- 
times translucent  on  the  edges.  According  to  Klaproth,  it 
consists  of  85  per  cent,  of  silex,  1 of  carbon,  1.75  of  oxide  of 
Iron,  8 of  ammotiiacul  water,  aud  a small  portion  of  bitumen. 

It  occurs  in  most  countries  of  Europe,  especially  in  silver 
veins  traversing  granite  and  gneiss.  It  also  occurs  in  amyg- 
daloid, in  the  Faroe  Isles,  Greenland,  Iceland,  &c. : in  ser- 
pentine in  the  Bare  hills  near  Baltimore,  aud  i;i  granite  near  the 
tails  of  Delaware,  in  North  America. 

In  the  Isle  of  Rum,  one  of  the  Hebrides,  it  is  found  in  amyg- 
daloid ; it  also  occurs  in  Scotland.  In  Cornwall,  occasionally 
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in  t]ie  copper  reins  of  that  country,  both  translucent  and  opaque i 
it  has  occurred  in  Polgine  and  Huel  Damsel  and  Rosewarnc 
mines,  associated  with  common  opal,  and  lately  in  Treskerby 
mine  near  St*  Day,  with  native  copper. 

5.  wood-opal. 

Holzopal  W.  Quarz  resinite  xylolde  H. 

This  variety  is  remarkable  for  its  wood-like  appearance,  and 
is  sufficiently  distinguished  from  Wood-stone  (wood  petrified  by 
chert,  &c.)  by  its  superior  lightness,  and  greater  translucency, 
as  well  as  by  its  admitting  of  a conclioidal  fracture.  It  occurs 
of  several  tints  of  white,  grey,  brown  and  black.  In  fracture, 
translucency,  and  lustre,  it  does  not  materially  differ  from  semi* 
opal,  but  is  generally  harder. 

It  occurs  in  alluvium  in  Hungary,  and  in  flcetz  trap  rocks  in 
Transylvania. 

6.  FERRUGINOUS  OPAL. 

Opal-jasper.  W.  Jaspe-opal  Br.  Jasper  opal  J. 

This  mineral  appears  to  be  distinguished  from  common  opal 
by  its  colours,  which  are  various  shades  of  red,  yellow,  and  grey, 
which  are  generally  deep,  and  by  its  being  opake,  or  only  feebly 
translucent  on  the  edges.  Its  fracture  is  flat  conchoidal.  It 
does  not  become  white  before  the  blowpipe.  A variety  from 
Telkebanya  consisted  according  to  Klaproth,  of  silex  43.5, 
oxide  of  iron  47,  water  7.5. 

It  occurs  in  porphyry  near  Telkebanya  and  Tokay  in  Hun- 

Sary ; in  the  Saxon  Erzegebirge,  near  Constantinople,  aud  in 
iberia. 

IIYDROPHANE. 

Quarz  resinite  hydrophane  H.  Silex  hydrophane  Bt. 

This  mineral  possesses  the  property  of  becoming  considerably 
transparent  in  water,*  and  of  exhibiting  some  of  the  colours 
observable  in  the  precious  opal.  It  is  commonly  opake  aud  is 
undoubtedly  porous  : it  frequently  adheres  to  the  tongue.  It 
consists,  according  to  Klaproth,  of  93.125  silex,  1.625  alumine, 
5.025  water  aud  inflammable  matter.  It  is  commonly  consi* 
dered  to  be  a variety  of  opal. 

It  is  chiefly  found  in  Saxony,  ami  in  Hungary.  At  Mussinet 
near  Turin,  it  occurs  iu  veins  of  chalcedony,  and  of  hard  ser-, 
pentine,  traversing  a serpentine  mountain  in  every  direction, 

* Whence  it*  name,  from  tile  Greek. 


Silex,  IVatct. 


MENILITE. 

Quarz  resmite  subluisant,  brunatre  H.  Silex  menilite  Bt. 

The  Meoilite  is  by  some  considered  a variety  of  semi-opal. 
Its  common  colour  is  a smoke  brown  : its  structure  is  slaty ; it 
is  somewhat  translucent,  and  is  found  in  irregular  masses  in  beds 
of  adhesive  slate,  between  beds  of  sulphate  of  lime  at  Menil- 
montant*  near  Paris.  From  the  resemblance  of  some  of  its 
darker  varieties  to  pitch,  it  is  sometimes  called  the  Pitchstonc 
of  Mcnil-montant.  It  consists,  according  Klaproth,  of  85.5 
parts  of  silex,  1 of  alumine,  1 1 of  water  and  inilammable  matter, 
with  small  portions  of  lime  and  oxide  of  iron. 

A grey  variety  has  been  found  at  Argenteuil  near  Paris  im- 
bedded in  a clayey  marl,  and  iu  gypsum  alternating  therewith. 
It  has  also  occurred  at  St.  Ouen  near  Paris,  and  on  the  Maase. 


FLINT. 

Feurstein  W.  Quarz  agathe  pyromaque  II.  Silex  pyromaque  Bt. 

La  picrre  k feu  Br. 

Flint  is  of  various  shades  of  grey,  yellow  and  black.  It  is 
somewhat  harder  than  common  quartz,  which  it  scratches : it  is 
rarely  laminated,  and  therefore  may  be  broken  with  nearly  equal 
ease  in  every  direction  : it  is  brittle  when  first  taken  from  the 
native  bed,  but  becomes  harder  by  exposure.  It  has  a perfectly 
conchoidal  fracture,  and  feeble  lustre:  thin  fragments  of  the 
black  varieties  are  very  translucent,  and  sharp.  Its  specific 
gravity  according  to  Brisson  is  2.594.  It  consists  according  to 
Klaproth  of  98  parts  of  silex,  0.5  of  lime,  0.25  of  alumine,  0.25 
of  oxide  of  iron,  and  1 of  water.  It  is  infusible,  but  whitens 
and  becomes  opaque. 

The  true  native  place  of  the  Flint  is  the  upper  bed  of  the 
Chalk  formation,  where  it  occurs  in  regular  beds  consisting 
either  of  nodules,  or  flat  tabular  masses,  which  may  be  seen  of 
two  miles  in  length  in  the  chalk  east  of  Dover.  It  is  also  plen- 
tifully found  in  alluvial  deposites  in  the  neighbourhood  of 
chalk.  Flint  is  often  found  enclosing  or  in  the  form  of  sponges, 
alcyonia,  echinites,  &c.  and  Kirwan  quotes  from  Schneider’s 
Topog.  Mineral.,  that  126  silver  coins  were  fouud  enclosed  in 
flints  at  Grinoc  in  Denmark,  and  an  iron  nail  at  Potsdam  ? 
By  exposure  to  the  action  of  air  and  water  it  becomes  of  a yel- 
low colour,  and  is  then  termed  Fermginous  Jlint : such  for 
the  most  part  are  the  flints  of  our  gravel  beds,  which  have  been 
rounded  by  attrition. 


* Whence  Menilite. 
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CHALCEDONY* 

KalzodonW.  Quarr  agathe  calcedoine  H.  Calcedoine  Br.  Silex  calcedoinc  Bt. 

The  term  chalcedony  now  includes  several  varieties  of  mine- 
rals, agreeing  in  their  general  characters,  and  varying  princi- 
pally in  colour. 

It  is  found  of  various  shades  of  white,  grey,  yellow,  brown, 
green,  and  blue  ; and  the  colour  is  for  the  most  part  uniform. 
It  occurs  massive  ; forming  veins ; in  nodules ; and  also  botry* 
oidal  and  stalactitical ; sometimes  it  bears  the  impression  of 
organized  bodies  ; it  never  occurs  crystallized,  but  is  frequently 
met  with  coating  crystals  of  quartz,  and  occasionally  in  cubes 
which,  it  is  ascertained,  are  only  secondary,  or  pseudomor - 
phous  crystals.  It  is  commonly  semi-transparent;  it  has  an 
even  fracture,  sometimes  flat-conchoidal,  and  is  harder  than 
flint.  The  specific  gravity  of  chalcedony  is  about  2.6.  It  is 
infusible.  The  chalcedony  of  Faroe  yielded  by  the  analysis 
of  Bergman,  84  of  silex  and  16  of  alumine. 

In  Asia,  it  is  found  in  Ceylon ; in  traps  in  Dauria ; in  the 
Altaic  and  Uralian  mountains,  &c.  In  Africa,  on  the  banks  of 
the  Nile,  and  near  Thebes.  In  several  places  in  North  America, 
and  most  of  the  countries  of  Europe. 

In  England.  Perhaps  the  finest  stalactitical  specimens  in  the 
world  were  found  in  Trevascus  mine  in  Cornwall,  others  were 
botryoidal : chalcedony  also  occurred  in  the  neighbouring  mine 
Huel  Alfred  : and  in  blue  stalactites,  very  greedy  of  water,  in 
Pednandrae  mine,  and  botryoidal  enclosing  chlorophane mas- 
sive, and  enclosing  copper,  and  very  nearly  allied  in  appearance 
to  flint  in  Relistian  mine  : partially  or  wholly  filling  shells  on 
Black  Down,  Devonshire.  It  occurs  in  nodules  in  the  toadstone 
of  Derbyshire,  and  the  basalt  of  the  north  of  England.  Iri 
Scotland,  in  the  trap  rocks  of  Fifeshire,  of  the  Pentland  hills 
near  Edinburgh,  of  West  Lothian  and  several  other  counties: 
in  the  same  kind  of  rock  in  the  Isles  of  Mull,  Rum,  Sky,  Egg, 
and  Canna. 

It  is  however  probable  that  some  of  the  above  localities  be- 
long rather  to  that  variety  of  chalcedony  which  is  termed  agatef 

The  following  substances  are  considered  to  be  varieties  of 
chalcedony. 

OnyxA  Quarz  agathe  onyx  II.  Six  onyx  Bt.  Onyx  consists 
of  alternate  layers  of  brown  and  opaque  white  chalcedony  ; 

* So  named  from  tile  town  of  Calcedon  in  Upper  Asia,  where  it  was  col- 
lected by  the  ancients. 

+ According  to  Urongniart  “ onyx  veil ud ire  on^fe”  (the  nail);  inferring 
that  this  stone  received  its  name  from  the  two  colour*  sometimes  observable 
on  the  human  uail. 
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■ - sometimes  tlie  stone  is  cut  into  portions  of  about  the  size  of 
a bean,  so  as  to  leave  opaque  white  circles,  resembling 
the  iris  of  the  eye  : these  are  termed  onyx-eyes. 

Sard.*  Quarz  a gat  he  Sardoine  H.  Silex  Sardoine  Bt.  Consists 
of  chalcedony  of  a deep  rich  reddish  brown  colour,  by 
transmitted  light  approaching  to  blood  red.  It  is  however 
a term  used  principally  among  jewellers. 

Sardonyx  consists  of  sard,  and  alternate  layers  of  onyx,+  or 
milk  white  chalcedony. 

Plasma J resembles  chalcedony,  in  being  translucent,  and  some- 
what harder  than  quartz.  It  is  of  a dullish  green  colour, 
with  yellow  and  whitish  dots,  and  has  a glistening  lustre. 
It  has  not  been  analyzed.  Plasma  is  brought  from  Italy 
and  the  Levant;  and  is  said  to  occur  at  Taltsa,  in  High 
Hungary ; also  disseminated  in  rounded  pieces,  with  flint 
and  hornblende,  in  a mountain  of  serpentine,  at  Bojanowitz, 
in  Moravia.  Its  specific  gravity  is  2.04.  Dr.  Mac  Culloch 
is  of  opinion  that  the  colour  of  plasma  is  owing  to  the  equal 

* distribution  of  chlorite  through  the  muss  of  chalcedony* 

Heliotrope  [|  is  mostly  of  a deep  green  colour,  and  translucent ; 
and  commonly,  yellow  or  blood-red  spots  are  interspersed 
through  the  substance.  From  the  latter  circumstance  it 
has  obtained  the  name  of  Bloodstone.  It  is  considered  to 
consist  of  chalcedony  coloured  by  chlorite,  or  by  green 
earth  ; and  is  found  in  Siberia,  Iceland,  and  in  a vein  at 
Jaschkenberg,  in  Bohemia, — but  the  most  beautiful  va- 
rieties are  brought  from  the  east ; whence,  among  lapi- 
daries, by  whom  it  is  in  considerable  request,  it  has  ob- 
tained the  name  of  Oriental  jasper.  The  specific  gravity 
of  heliotrope  is  2.6.  It  has  of  late  years  been  found  by 
Dr.  Mac  Culloch  in  the  Isle  of  Rum : but  it  rarely  includes 
the  red  spots : he  considers  the  colouring  matter  of  this 
mineral  to  be  the  same  as  that  of  plasma : he  also  found 
it  in  the  hill  of  Kinnoul. 

Chrysoprase § is  of  an  apple-green  colour,  translucent,  massive, 
internally  somewhat  glimmering,  or  not  quite  dull,  and  its 
fracture  is  even,  rarely  approaching  the  conchoidal.  It  is 

I 

* It  is  »aid  that  the  best  is  found  in  Sardinia,  whence  Sard. 

> + Whence  Sardonyx. 

$ Plasma,  Greek;  engraving;  the  stone  having  been  used  by  the  ancient* 

for  that  purpose. 

||  From  two  Greek  words,  signifying  spotted  as  with  suns. 

§ From  the  Greek,  signifying  a superior  kind  of  prase. 
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not  so  hard  as  chalcedony.  Its  specific  gravity  is  3.25. 
Before  the  blowpipe  it  loses  its  colour,  becomes  opaque,  but 
is  infusible  without  addition.  According  to  Klaproth,  it 
consists  of  silex  96.16,  lime  0.83,  magnesia  0.08,  alumine 
0.08,  oxide  of  iron  0.08,  oxide  of  nickel  1.00.  The  oxide 
of  nickel  is  supposed  to  give  its  colour.  The  very  minute 
quantities  of  lime  and  magnesia  included  in  this  mineral, 
do  not  forbid  its  being  ranked  with  varieties  of  chal- 
cedony, to  which  its  general  characters  determine  it  to 
belong. 

It  has  been  found  only  at  Kosemutz  in  Silesia,  in  veins 
traversing  serpentine,  and  accompanied  by  chalcedony, 
opal,  quartz  and  the  pimelite. 

It  is  much  prized  by  jewellers,  and  is  usually  cut  into  a 
convex  form,  termed  by  jewellers  en  cubochon. 

1.  CACHOLONG. 

Quarz  agatlie  cacholong  H.  Silex  cacholong  Bt. 

Tliis  mineral  is  opaque,  harder  than  opal,  dull  externally,  but 
internally  of  a somewhat  pearly  lustre  ; it  is  brittle  and  its  frac- 
ture is  flat  couchoidal:  it  sometimes  disintegrates  by  exposure, 
when  it  adheres  to  the  tongue : it  is  of  a milk,  yellowish  or 
greyish  white.  It  is  infusible  before  the  blowpipe.  Its  specific 
gravity  is  about  2.2. 

It  occurs  in  loose  nj asses  on  the  borders  of  the  River  Cach*  in 
Bucharia,  in  masses  composed  of  alternate  layers  of  chalcedony 
and  cacholong.  It  occurs  with  chalcedony  in  the  trap  rocks  of 
Iceland ; in  the  Faroe  Islands,  and  in  Greenland.  It  is  said 
also  to  occur  in  Carinthia,  the  isle  of  Elba,  aud  at  Estremadura 
in  Spain. 

# t 

2.  CARNELIAN.+ 

Kamcol  W.  Quarz  agatlie  cornaline  H.  La  cornaline  Br.  Silex 

cornaline  Bt. 

The  finest  specimens  are  brought  from  Cambay  and  Surat 
in  India.  Carneliau  is  also  procured  near  Broach  in  the  province 
of  Guzera,  liindostan,  during  the  dry  season,  in  the  channels 
of  torrents ; and  is  then  of  a blackish  olive  passing  into  grey, 
and  in  the  form  of  nodules.  These  are  first  exposed  to  the  sun 
for  some  weeks,  and  then  placed  in  earthen  pots  and  subjected 
to  heat,  which  gives  them  the  colours  which  constitute  their 

* Whence  its  name  of  Cacholong. 

+ From  the  resemblance  of  its  colour  to  that  of  flesh. 
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value  in  jewellery.  Carnelians  are  also  found  in  rounded  pieces 
in  Arabia,  Surinam,  Siberia,  and  Sardinia,  Bohemia,  Saxony, 
and  the  Palatinate. 

Carnelian  as  used  in  jewellery  is  white,  yellow,  brown,  or 
red,  of  various  shades.  It  is  softer  than  common  chalcedony, 
and  has  a conchoidal  fracture.  According  to  Bindheim,  it  con- 
sists of  silex  94,  alumine  3.50,  iron  0.75,  but  according  to  Troms- 
dorff,  of  99  parts  of  silex. 


3.  AGATE.* 

Quarz  agathe  H. 

Agate  is  not  a simple  mineral,  but  for  the  most  part  a coni- 
pound  of  several  siliceous  minerals;  chalcedony  however  gene- 
rally appears  to  form  the  basis  ; it  mostly  prevails  over  the  other 
ingredients,  which  consist  of  amethyst,  quartz,  carnelian  ?,  jas- 
per, heliotrope,  and  opal ; and  some  varieties  are  constituted 
chiefly  of  chalcedony.  ^ 

Ribbon  agate  consists  of  layers  of  chalcedony,  amethyst,  jasper, 
quartz,  and  hornstone?  alternating  with  each 'other,  and 
always  parallel.  It  occurs  iu  gneiss  in  Saxony ; other  veins 
occur  in  porphyry. 

Rrecciated  agate.  This  most  beautiful  agate  consists  of  frag- 
ments of  ribbon  agate  united  by  a basis  of  amethyst,  and 
occurs  in  the  middle  of  one  of  the  Saxon  veins. 

Fortification  agate.  This  occurs  in  irregular  nodules,  com- 
monly in  amygdaloid,  as  in  that  of  Scotland  ( Scotch  pebble ) 
but  chiefly  in  that  of  Oberstein  on  the  Rhine.  When  cut 
and  polished,  the  surface  much  resembles  a fortification ; 
the  center  often  consisting  of  amethyst,  with  jasper,  quartz, 
and  chalcedony  surrounding  it.  . - 

Mocha-stone.  When  translucent,  agate  contains  appearances  of 
aborization,  or  vegetable  filaments,  but  which  hate  been 
supposed  to  be  owing  to  the  infiltration  of  iron  or  manga- 
nese through  its  natural  crevices,  and  is  termed  Mocha- 
stone.  This  is  believed  chiefly  to  be  brought  from  Mocha 
in  Arabia.  < 

Some  of  these  vegetable  appearances  are  by  several  late 
acute  observes,  believed  to  be  cryptogamous  plants  coated 
by  some  mineral  oxide. 

Moss  agate.  This  beautiful  agate  consists  chiefly  of  chalce- 
dony, which  sometimes  contains  irregular  veins  of  red  jasper, 

* From  the  river  Achate?  , 
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together  with  the  appearance  of  vegetable  ramifications  of 
various  shades  of  green,  red,  brown,  and  black : sometimes 
it  is  without  the  jasper. 

Dr.  Mac  Culloch  has  instituted  a very  ingenious  inquiry 
into  the  nature  of  those  vegetable  appearances  of  different 
colours  visible  in  the  more  transparent  chalcedonies,  which 
are  termed  mocha,  and  more  particularly  in  those  which 
are  less  so,  termed  agate.  Close  observation,  added  to 
chemical  experiment,  induced  the  conclusion  than  many  of 
these  appearances  are  owing  to  the  existence  in  the  stone 
of  aquatic  confervae;  that  these  plants  sometimes  appear 
perfectly  in  their  natural  form  and  colour : in  others  they 
seem  to  be  coated  by  oxide  of  iron,  which  occasionally 
hides  the  form  of  the  plant  and  discolours  it.  Mosses  and 
some  varieties  of  the  lichen,  have  been  observed ; and  occa- 
sionally chlorite,  which  sometimes  is  so  disposed  as  to  re- 
present a vegetable.  A crysalis,  probably  of  a moth?  was 
observed  in  an  onyx  agate,  in  a ring  in  the  possession  of 
Earl  Powis. 

• 

The  most  beautiful  agates  are  found  in  the  trap  rocks  of  Ober- 
stcin  ; some  are  hollow,  and  are  lined  with  crystals  of  amethyst, 
others  also  include  harmotome.  Agate  is  also  found  in  Saxony, 
Bohemia,  Silesia,  Italy,  Siberia,  and  India,  and  in  Virginia  and 
Mary  land,  in  North  America.  Also  in  South  America. 

Nodules  of  agate  in  a decomposing  state  occur  in  the  gravel 
near  Lichfield;  in  the  trap  rock  called  the  Old  Rock,  of  Mick- 
lewood  in  Gloucestershire,  and  veins  of  agate  occur  in  the  ser- 
pentine of  Kynan’s  Cove,  Cornwall. 

Agate  pebbles  of  a grey  colour  occur  at  Dunvegan  in  the  Isle 
of  Sky.  In  the  interior  of  some  that  were  hollow,  (geodes) 
Dr.  Mac  Culloch  found  quartz  crystals,  on  which  were  sprinkled 
crystals  of  stilbite,  chabasie,  and  filamentous  mesotype.  No- 
dules of  it  sometimes  occur  in  trap  in  the  hill  of  Kinnoul. 

Agate  geodes  occur  in  the  basalt  of  the  Giant’s  Causeway. 

JASPER. 

Jaspis  W.  Jaspe  H. 

The  minerals  comprehended  under  the  term  Jasper,  are  for 
the  most  part  readily  distinguished  from  Agate,  by  their  almost 
perfect  opacity. 

I.  COMMO.V  JASPER.  * 

Geraeiner  Jaspis  W.  Quarz  Jaspe  H.  Jaspe  Commun  Br.  Bt. 

The  most  common  colours  of  this  mineral  are  yellow',  brown, 
and  red  of  various  shades,  and  sometimes  green  ; occasionally 
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intermixed,  or  in  spots  and  irregular  veins.  It  has  often  a re- 
sinous lustre,  but  is  sometimes  dull.  Its  fragments  are  rarel y 
translucent  on  the  edges.  It  is  hard,  and  frequently  brittle. 
It  is  infusible  before  the  blowpipe.  Its  specific  gravity  is  about 
2.5.  It  does  not  certainly  appear  to  have  been  analysed : but 
Kirwan  found  in  one  variety  of  jasper  75  of  silex,  0.5  of  alumine, 
00.2  of  lime,  and  13  of  iron. 

It  has  been  observed  in  most  countries  on  the  Continent  of 
Europe,  and  occurs  in  veins  and  beds  in  primitive  and  secon- 
dary mountains. 

In  Cornwall  it  occurs  with  compact  brown  ironstone  and 
brown  haematites,  near  Botallack  ; in  small  quantity,  with  red 
copper,  in  Tin  Croft  mine,  near  Redruth.  In  Scotland,  accord- 
ing to  Jameson,  it  occurs  in  the  Pentland  and  Moorfoot  hills 
near  Edinburgh  ; in  transition  rocks  on  the  borders  of  the  Tweed 
and  the  Clyde : in  traps  and  transition  rocks  in  Ayrshire  aud 
Dumfries-shire  : north  of  the  Firth  of  Forth ; and  in  several  of 
the  Hebrides. 


2.  STRIPED  JASPER.  RIBBON  JASPER. 

Band  Jaspis  W.  Quarz  Jaspe  Onyx  H.  Le  Ja*pe  rubane  Br.  Bf. 

Its  colours  arc  green,  yellow,  and  red,  of  various  shades, 
rarely  blue.  These  colours  are  displayed  occasionally  in  spots, 
commonly  in  stripes.  It  is  massive,  has  a flat  conehoidal  frac- 
ture, is  opaque,  even  on  the  edges  of  its  fragments.  The  most 
beautiful  variety  is  composed  of  equal  and  parallel  layers  of  the 
foregoing  colours. 

It  occurs  in  the  southern  part  of  the  Uralian  mountains  in 
Siberia : and  in  the  Hartz,  with  flinty  slate  in  a secondary  rock  : 
in  clay  porphyry  in  Saxony,  but  the  colours  are  less  various  and 
beautiful. 

It  occurs,  according  to  Jameson,  in  the  Pentland  hills  near 
Edinburgh,  iu  clay-porphyry,  but  the  colours  are  not  varied  or 
fine. 

3.  EGYPTIAN  JASPER.  EGYPTIAN  PEBBLE. 

Egyptischcr  Jaspis  W.  Quarz  agathe  onyx  opaque  H.  Jaspe  Egyptien. 

Br.  Bt. 

It  occurs  in  roundish  masses  which  are  externally  rough,  and 
generally  of  a brown  colour.  Internally  it  is  usually  of  a light 
colour,  which  sometimes  approaches  to  that  of  cream,  around 
which  are  disposed  irregnlar  zones  or  bands  of  various  shades 
of  brown,  sometimes  intermixed  with  nearly  black  spots,  and 
also  with  dentritic  appearances.  Its  specific  gravity  is  2.5— 

* c 2 
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2.6  ; In  hardness  it  equals  quartz,  and  is  infusible.  By  analy- 
sis of  Weiglib,  which  does  not  seem  to  have  been  complete,  it 
yielded  75  parts  of  silex,  15  of  alumine,  and  5 of  magnesia. 

It  is  found,  according  to  Dr.  Clarke,  in  vast  abundance,  to- 
gether with  masses  and  detached  fragments  of  petrified  wood, 
among  which  are  several  varieties  of  the  palm,  scattered  over 
the  surface  of  the  sandy  desert,  eastward  of  Grand  Cairo,  even 
to  the  borders  of  the  Red  Sea. 

# 

4.  PORCELAIN  JASPER.  PORCELLAN ITE. 

Porzellan  Jaspis  W.  Jaape  Porcellanite  BL  Jaspe  Porcellaine  Br. 

Porcellanite  is  found  massive,  sometimes  of  a slaty  structure. 
Its  colour  varies  from  grey  to  bluish-grey,  mixed  with  red ; ochre 
yellow ; greyish  or  bluish-black.  Its  fracture  is  conchoidal. 
It  is  opaque,  has  a glimmering  lustre,  and  is  hard  enough  to 
scratch  glass.  It  is  not  abundant ; being  principally  if  not 
exclusively  found  in  places  in  which  mines  of  coal  have  been  in 
a state  of  combustion  ; and  is  regarded  as  shale  altered  by  heat. 
It  melts  into  a semitransparent  enamel.  At  Mount  Brussant, 
near  St.  Etienne,  in  France,  it  is  composed  of  layers,  alternately 
grey  and  red  ; that  of  Schlangenberg,  in  Bohemia,  is  of  a dull 
green  colour. 

It  is  found  near  Madely  in  Shropshire,  and  Dudley  in  Worr 
cestershire, 

5.  AGATE  JASPER. 

Agate  Jagpis  W. 

Its  colour  is  very  pale  yellowish  or  reddish  white,  or  reddish : 
several  colours  generally  occur  together,  irregularly  arranged. 
It  is  dull,  massive,  opaque  and  light ; it  rarely  adheres  to  the 
tongue : its  fracture  is  small  and  imperfectly  conchoidal. 

It  occurs  in  layers  in  agate  balls,  in  amygdaloid,  as  in  those 
of  the  central  parts  of  Scotland : also  in  Saxony,  Deux-ponts, 
and  Hungary. 

6.  RUIN-JASPER. 

This  substance  is  generally  of  a brownish  tint,  and  when  cut 
and  polished  exhibits  appearances  resembling  delineations  of 
ruined  buildings.  It  is  commonly  known  by  the  name  of  Ruin 
Agate,  but  its  opacity,  which  is  perfect  or  nearly  so,  evinces 
that  it  ought  to  be  classed  with  jaspers. 
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HORNSTONE. 

Hornstein  W.  Quarz  agathe  grossier  H. 

This  substance  occurs  massive,  in  nodules,  also  pseudo- 
morphous ; the  massive  has  a splintery  or  somewhat  conchoidal 
fracture,  and  is  trauslucent,  or  opaque  ; it  is  dull,  or  has  a 
glimmering  lustre  ; it  is  scarcely  so  hard  as  quartz,  and  is  in-  . 
fusible.  Its  general  colour  is  grey,  which  is  tinged  blue,  green, 
brown,  red  or  yellow.  Analysis  of  a soft  hornstone  of  a green 
colour  used  for  the  setting  of  lancets,  &c.  by  M.  Faraday,  silex 
71.3.  alumine  15.3.  protoxide  of  iron,  9.3.  and  a trace  of  lime. 
It  is  difficult  if  not  impossible  at  once  to  distinguish  horn- 
stone from  compact  felspar  ; hornstone  is  infusible ; felspar  is 
fusible. 

Hornstone  is  described  as  occurring  in  round  masses  in  lime- 
stone, as  in  Bavaria ; and  sometimes  as  forming  the  basis  of 
porphyry,  as  in  Sweden  at  Dannemora  and  Garbenburg ; and  in 
several  countries  of  the  European  continent. 

It  occurs  as  the  basis  of  porphyry  in  Perthshire.  Argyleshire, 
See.  in  Scotland,  and  in  the  Shetland  islands. 

Pseudo morjjhotis  Hornstone  occurs  in  six-sided  prisms,  some- 
times terminated  by  three  planes,  in  rhomboids  and  other 
forms  belonging  to  calcareous  spar. 

i.  IVoodstonc.  It  consists  of  wood,  of  which  sometimes  the  fibrous 
appearance  is  preserved,  petrified  by  hornstone. 

It  is  found  in  several  European  countries  iu  sandy  or 
alluvial  soils. 

In  England  it  occurs  abundantly  in  ferruginous  sand  near 
Woburn  in  Bedfordshire ; also  near  Nutfield  in  Surrey. 

Chert  occurs  massive  ; it  has  a flat  conchoidal  fracture,  and 
mostly  a somewhat  waxy  lustre;  its  colours  are  various. 

It  occurs  abundantly  in  beds  in  the  green  sand  at  the 
Undercliff  at  the  Isle  of  Wight : iu  the  same  sand  near 
Folkstone,  and  in  Devonshire : plentifully  in  Derbyshire 
iu  nodules  and  layers  in  the  carboniferous  or  mouutain 
limestone,  parallel  with  its  stratification. 

LEELITE.* 

This  substance  was  first  noticed  publicly  by  Dr.  Clarke  of 
Cambridge,  in  the  Annals  of  Philosophy  for  1818.  It  is 
there  described  as  a red  siliceous  stone  found  at  Gryphytta  in 
Westmania,  which  had  been  noticed  by  some  Swedish  mineralo- 

* In  honour  of  J.  F.  Lee,  LL.D.  of  St  John’s  College,  Cambridge. 
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gists  as  a pure  hydrate  of  silica,  of  the  nature  of  opal.  It  pos- 
sesses about  the  same  lustre  and  translucency  as  horn.  The 
fracture  is  described  as  being  rather  splintery  than  conchoidal, 
and  resembling  that  of  flint.  Its  specific  gravity  is  2.71. 

It  consists  according  to  Dr.  Clarke  of  silex  75,  alumine22, 
manganese  2.50,  water  0.50. 

SILICEOUS  SINTER. 

KieseUinter  W.  Quarz  agathe  concretionnee  thermogene  H. 

. The  common  colours  of  this  mineral  are  white,  greyish-white, 
grey,  and  yellowish  grey.  It  is  light,  brittle,  dull,  commonly 
porous,  with  a fibrous  texture,  but  sometimes  compact  enough 
to  admit  of  a conchoidal  fracture,  with  a somewhat  pearly  lustre. 
Its  specific  gravity  is  about  1.807.  It  is  infusible  without 
addition  before  the  blowpipe;  and  consists  according  to  Klaproth 
of  98  parts  of  silex,  1.5  of  alumine,  and  0.5  of  iron. 

It  occurs  abundantly  around,  and  is  deposited  by,  the  hot 
springs  of  Iceland. 

Opaline  siliceous  sinter  rs  whitish,  with  brownish,  blackish,  or 
bluish  spots.  Its  fragments  6hew  dendritic  appearances. 
It  has  a glistening  lustre,  and  imperfectly  conchoidal  frac- 
ture ; is  translucent  on  the  edges,  brittle,  and  adheres  to 
the  tongue.  It  somewhat  resembles  opal. 

J*eurl  sinter, or  Fiorite , occurs  in  stalactitical,  cylindrical,  botry- 
oidal,  and  globular  masses,  of  a white,  yellowish  white,  or 
greyish  colour  : externally  it  is  smooth  and  shining,  inter- 
nally it  is ‘glistening,  with  a lustre  between  pearly  and 
resinous  ; the  fracture  is  fine  grained  and  flat  conchoidal ; 
it  is  translucent  on  the  edges,  not  so  hard  as  quartz, 
and  is  infusible  before  the  blowpipe  without  addition.  It 
is  composed  of  95  parts  of  silex  with  2 of  alumine  and  2 
of  lime.  It  was  first  discovered,  as  I am  informed  by  Dr. 
Somerville,  by  Professor  Sand  of  Pisa,  who  published  an 
account  of  it  in  the  ‘ Viaggia  al  Amiatta  : ’ he  found  it  on 
the  mountain  Amiatta,  not  at  Santa  Fiora,  which  is  a castle 
several  miles  distant.  It  has  since  been  found  on  volcanic 
tufa  and  pumice  in  the  Vicentine.  It  is  considered  to  be 
a volcanic  production. 

KARPHOUTE  or  CARPIIOLITE. 

The  colour  of  this  mineral  is  generally  yellow,*  but  it  is 
sometimes  nearly  colourless.  In  occurs  in  minute  fibrous 

* Its  name  was  given  from  its  straw-yellow  colour. 
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crystals,  generally  in  a radiating  form;  also  amorphous,  when  it 
is  white ; and  in  an  earthy  state,  probably  from  disintegration. 
It  is  commonly  translucent,  with  a glistening  and  almost  pearly 
lustre,  and  it  is  very  brittle.  Specific  gravity  2.935.  Analysis 
of  the  amorphous  by  Professor  Steiumann,  silex  37.53,  alumine 
26.47,  oxide  of  manganese  18.33,  protoxide  of  iron  6.27,  water 
1 1.36.  Under  the  blowpipe  on  charcoal  it  intumesces,  whitens, 
and  fuses  slowly  into  a brown  opaque  glass  ; with  borax  into  a 
transparent  glass. 

It  is  found  at  Schlackenwalde  in  Bohemia. 

TABULAR  SPAR* 

Sehaalstein  W.  Spath  eu  Tables  II. 

The  tabular  spar  is  of  a greyish,  yellowish,  greenish,  or  red- 
dish white  colour,  and  of  a shining  and  somewhat  pearly  lustre; 
sometimes  translucent  and  hard,  more  often  friable.  It  is 
phosphorescent  when  scratched  with  a knife.  That  of  Dognaska, 
as  wrell  as  that  included  in  the  cinnamon  stone,  is  mechanically 
divisible  into  prisms  of  95°.  20'  & 84°.  407  by  the  reflective  gonio- 
meter, and  parallel  to  one  of  the  diagonals ; appearances  of 
natural  joints  oblique  to  the  axis  of  the  prism,  are  visible. 
The  following  figure  and  measurements  prove  the  primary 
form  to  be  a doubly  oblique  prism,  but  the  inclination  of  the 
terminal  on  the  lateral  planes,  has  not  vet  been  ascertained. 
Its  specific  gravity  is  2.86.  It  is  composed  of  50  parts  of 
silex,  45  of  lime,  and  5 of  water,  according  to  Klaproth.  Analysis 
of  that  of  Pargas  in  Finland,  by  M.  Bonsdorff,  silex  52.58, 
lime  44.45,  magnesia,  0.68,  alumine  a trace,  protoxide  of  iron 
1.13,  volatile  matter  0.99.;  it  differs  from  the  preceding  in 
containing  no  water.  A fragment  placed  in  nitric  acid  effervesces 
quickly  at  first,  and  then  falls  into  powder. . On  charcoal  it 
melts  on  the  edge  into  a semi-transparent  colourless  glass 
globule,  but  requires  a very  strong  heat  for  its  perfect  fusion  ; 
with  borax  it  fuses  easily  into  a transparent  glass. 
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* From  its  (occasional)  occurrence  in  tabular  crystals. 
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This  mineral  has  been  found  at  Oravitza,  and  at  Dogtiaska 
and  Sastra  in  the  Bannat  of  Temeswar,  entering  into  the  com* 
position  of  a rock,  consisting  principally  of  bluish  carbonate  of 
lime  and  olive-coloured  garnets  ; or,  according  to  others,  in  a 
vein  of  bluish  lamellar  carbonate  of  lime,  containing  green 
garnets : more  lately,  in  masses  of  the  cinnamon-stone  from 
Ceylon;  with  colophonite  in  N.  America  ; and  many  specimens 
heretofore  considered  to  be  tremolite  from  the  Bannat,  have 
lately  been  proved  to  be  tabular  spar.  It  has  also  been  found 
at  Dannemora  in  Sweden. 

JEFFERSONITE.* 

Keating. 

This  mineral  is  described  as  occurring  in  crystalline  masses 
of  a dark  olive  green  colour  passing  into  brown,  translucent  on 
the  edges,  and  as  yielding  to  mechanical  division  iu  several  di- 
rections, which  appear  to  be  incompatible  with  each  other, 
and  are  not  given  with  sufficient  precision  to  decide  its  primary 
form.  On  the  planes  of  cleavage  the  lustre  is  described  as 
being  semi  metallic,  on  the  cross*  fracture  resinous.  Specific 
gravity  3.51 — 3.55  ; hardness  between  fluor  and  apatite  ; ana- 
lysis, silex  56.0,  lime  15.1,  alumine  02.0,  protoxide  of  man- 
nanese  13.5,  peroxide  of  iron  10.0,  oxide  of  zinc  01.0,  loss  02. 

It  has  been  found  in  masses,  the  largest  of  which  does  not 
exceed  the  size  of  a pigeon’s  egg,  imbedded  in  franklinite  and 
garnet,  at  the  Franklin  iron  works,  about  six  miles  north  ea^ 
of  Sparta  in  Sussex  county,  New  Jersey,  North  America. 

LIEVRITE.  + YENITE. 

Yenite  H.  Lievrite  J. 

The  Lievrite  is  of  a brown,  or  brownish  black  colour,  some- 
times dull  externally,  but  the  crystals  are  often  brilliant,  and 
opaque ; it  scratches  glass,  but  is  scratched  by  adularia.  It 
occurs  amorphous,  acicular,  and  also  crystallized,  generally  in 
the  form  of  a rhombic  prism,  terminated  by  a pyramid : several 
varieties  have  been  discovered  in  the  form  of  its  crystals,  of 
which  the  primary  form  is  a right  rhombic  prism  of  about  111° 
30'  and  68°  30*,  which  allows  of  cleavage  only  parallel  to  a 
plane  passing  through  its  longer  diagonal.  Analysis  by  Stro- 
meyer,  silex  29.278,  lime  13.779,  alumine  0.614,  black  oxide 

* Jeffersonite  in  honor  of  Jefferson,  President  of  the  United  States. 

+ Lievrite  in  honour  of  Lc  Lievre ; Yenite  in  commemoration  of  the  battle 
of  Jena. 
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manganese  1.587,  water  1.268;  arid  therefore  does  not  seem 
to  belong  to  earthy  minerals  ; but  it  is  mostly  ranked  iti  that 
class.  Its  specific  gravity  is  3.8.  On  charcoal  it  fuses  readily 
into  a black  globule,  which  attracts  the  magnet  if  not  heated  to 
redness ; with  borax  readily  into  a dark  and  almost  opaque 
glass. 
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It  has  been  found  only  in  Elba,  at  Rio  la  Marina  and  Cape 
Calmite ; it  is  dispersed  in  crystals  and  almost  compact  round 
masses,  in  a thick  bed  of  a blackish-green  augite  ; and  is  ac- 
companied by  yellowish-green  epidote,  quartz,  and  arsenical 
iron.  The  bed  containing  the  yenite  lies  upon  another,  con- 
sisting of  large  grained  carbonate  of  lime,  enclosing  talc.  At 
Cape  Calmite  it  is  accompanied  by  magnetic  iron  ore,  granite, 
and  quartz. 

It  is  said  to  have  been  found  in  Siberia,  but  has  certainly 
been  discovered  in  Brodgang  mine,  Fossum,  Norway. 


BRONZITE. 

Bronzit,  Karsten.  Var.  de  Diallage  Metallolde  H. 

The  colour  of  this  mineral  is  brown  ; it  has  a pscudo-metallic 
lustre,  frequently  approaching  that  of  bronze ; * its  structure  is 
lamellar  with  joiuts  parallel  to  the  lateral  (and  apparently  also 
to  the  diagonal)  planes  of  a rhombic  prism  of  100°  and  80°  by 
the  reflective  goniometer ; this  mineral  yields  readily  to  me- 
chanical division,  and  has  frequently  thin  layers  of  calcareous 
spar  between  the  lamins ; the  fragments  are  streaked  on  the 
surface  ; it  is  opaque  when  in  mass,  but  when  reduced  to  very 
thin  laminae  they  appear,  by  the  assistance  of  a lens  and  a 
strong  light,  of  a green  colour  in  one  direction,  translucent  and 
nearly  colourless  in  the  other.  It  consists  of  60  per  cent,  of 
silex,  27.5  of  magnesia,  10.5  of  oxide  of  iron,  and  0,5  of  water. 


* Whsnce  Bronzite, 
D 
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It  is  found  in  large  masses  in  beds  of  serpentine,  near  Krau- 
bat,  in  Upper  Stiria;  and  according  to  Jameson,  in  a syenitic 
rock  in  Glen  Tilt  in  Perthshire,  Scotland. 

GARNET* 

Under  this  term  are  included  several  substances  consisting 
principally  of  the  same  elements  in  variable  proportion,  but  se- 
veral include  other  constituents ; they  agree  so  far  in  their 
external  characters,  that  all  such  as  are  found  regularly  crys- 
tallized, occur  in  the  rhombic  dodecahedron  and  its  varieties. 

1.  ALMANDINE.  PRECIOUS  GARNET. 

Edler  Grannt  W.  Grenat  H.  Grenat  Noble  Br.  Bt. 

The  principal  colour  of  this  beautiful  mineral  is  red  of  va- 
rious shades,  having  sometimes  a tinge  of  yellow  or  blue,  or  a 
smoky  aspect : it  is  commonly  translucent,  often  transparent. 
It  occurs  crystallized  in  the  rhombic  dodecahedron,  and 
some  varieties  may  be  cleaved,  though  not  without  difficulty, 
parallel  to  its  planes  ; it  is  therefore  considered  to  be  the  pri- 
mary form  of  its  crystals  ; the  cross  fracture  is  commonly  con- 
choidal  and  with  a shining,  vitreous  lustre.  It  is  hard  enough  . 
to  scratch  quartz.  Its  specific  gravity  is  4.3,  and  it  is  fusible 
into  a black  enamel.  According  to  Klaproth  it  consists  of  35.75 
parts  of  silex,  27.25  of  alumine,  36  of  oxide  of  iron,  and  0.25 
of  oxide  of  manganese.  Before  the  blowpipe  it  fuses  alone 
into  a black  globule,  with  borax  slowly  into  a dark  glass 
tinged  by  iron. 

It  occurs  in  primitive  rocks,  most  commonly  in  mica  slate  ; 
but  is  also  found  in  alluvial  deposits. 

The  alamandine  is  very  much  esteemed  as  a precious  stone. 
The  most  beautiful,  which  are  sometimes  of  reddish  violet  co- 
lour, are  brought  from  Sirian,  the  capital  of  Pegu  : among  lapi- 
daries, they  are  improperly  called  Syrian  garnets.  They  appear 
to  be  the  Carbuncle  of  the  ancients.  Of  their  geological  situ- 
ation in  Pegu,  we  are  entirely  ignorant.  They  are  also  found 
in  Bohemia,  Hungary,  Piedmont,  and  several  other  European 
countries,  and  in  Ethiopia,  Madagascar,  Brazil,  and  Mexico. 

In  Bohemia,  they  are  found  near  Meronitz  and  Trziblitz,  in 
the  circle  of  Leutmeritz,  disseminated  in  an  alluvial  deposite, 
consisting  principally  of  fragments  of  serpentine  and  rounded 
masses  of  basalt,  cemented  by  a grey  marie.  In  this  deposite 
are  also  found  hyacinths,  beryls,  sapphires,  quartz,  magnetic 
iron,  and  even  fossil  shells. 

* Grenat,  Fr.  j of  the  colour  of  pomegranate  seeds. 
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It  is  said  to  hare  been  met  with  in  granite  at  Strontian  in 
Scotland  ; at  Ely,  in  Fifeshire ; in  several  of  the  Ilebrid  es 
and  in  the  Shetland  islands  ; also  in  Wicklow,  in  Ireland. 

_ V - / v' 

2.  COMMON  GARNET. 

Gemeiner  Granat  W.  Grenat  Brun,  &c.  H.  Grenat  Comraun,  Br.  Bt. 

The  common  garnet  is  of  a reddish,  yellowish,  greenish,  or 
blackish  brown  colour,  and  differs  from  the  precious  garnet, 
in  being  commonly  opaque,  or  only  translucent : it  is  found 
in  small  granular  masses,  and  crystallized  in  the  form  of  its 
primary  crystal  the  dodecahedron  with  rhombic  planes,  which 
often  is  considerably  modified.  It  is  harder  than  quartz,  but 
not  so  hard  as  the  almandine.  Its  fracture  is  sometimes  un- 
even, sometimes  lamellar.  It  consists  according  to  Vauquelin, 
of  43  parts  of  silex,  16  of  alumine,  20  of  lime,  and  .16  of  oxide 
of  iron  : but  according  to  Ilisinger,  there  is  no  lime  in  the 
immense  garnets  of  Fahlun.  Most  of  the  common  garnets  fuse 
aloue  before  the  blowpipe,  into  a blackish  or  greenish  glass. 


Fig.  1,  Primary  rhombic  dodecahedron.  Fig.  2.  the  same,  of  which 
all  the  edges  are  replaced  by  6-sided  planes ; which,  being  further  advanced 
in  fig.  3,  reduce  those  of  the  primury  crystal  to  small  rhombs:  and 
being  complete  in  fig.  4,  assume  the  form  of  trapeziums,  forming  the  trape- 
zoidal garnet,  on  which  no  portion  of  the  primitive  planes  is  visible. 


Hafiy. 
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Common  garnets  are  very  abundant ; they  principally  occur 
disseminated  iu  some  of  the  older  rocks,  as  mica-slate,  serpen- 
' d 2 
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tine,  and  gneiss,  and  sometimes  in  granite.  They  are  met 
with  in  most  countries  in  which  those  rocks  occur,  and  are 
often  so  plentiful  as  almost  to  constitute  the  mass.  They  are 
found  also  in  mineral  veins,  accompanying  some  of  the  ores  of 
copper,  lead,  magnetic  iron,  mispickel,  &c.  In  the  mountains 
separating  Stiria  and  Carinthia,  they  are  met  with  upwards  of 
21bs.  in  weight,  in  a bed  of  green  talc  : the  structure  of  these 
is  often  lamellar,  and  parallel  with  the  planes  of  a rhombic 
dodecahedron.  In  Bohemia  they  are  fouud  of  a brown  colour, 
accompanying  tin ; in  Siberia  on  the  banks  of  the  Wiloui,  of  a 
pale  green,  in  lithomarga ; at  Topschau,  in  Hungary,  of  an 
emerald  green,  in  serpentine  : in  Corsica,  of  a yellow  colour  ; 
in  the  Grisons,  &c.  of  an  orange  colour. 

In  Britain,  they  occur  plentifully  in  Cornwall,  at  Botallack 
cliffs  near  the  Land’s  end,  in  schist  aud  chlorite  (fig.  1.) ; north 
of  Keswick  in  Cumberland,  in  a porphyritic  felspar ; in  rocks 
near  Huntly,  Scotland  ; of  considerable  dimension  aud  very 
perfect  in  the  Isle  of  Mull.  They  are  found  in  Wicklow,  and 
Donegal  counties  in  Ireland,  imbedded  in  granite. 

3.  pyrenite. 

Pyrenit  W.  Pyreneite  J. 

This  newly  discovered  variety  of  garnet  is  black,  and  occurs 
in  minute  rhombic  dodecahedrons,  which  glisten  externally.  The 
fracture  is  uneven.  It  is  opaque,  hard,  and  of  the  specific  gra- 
vity of  2.500.  Before  the  blowpipe,  it  loses  its  colour,  and 
melts  easily  into  a porous  black  slag.  According  to  Vauquelin 
it  consists  of  silex  43,  alumine  16,  lime  20,  oxide  of  iron  16, 
water  and  other  volatile  matters  0.4.  It  occurs  imbedded  in 
primitive  limestone,  in  the  Pic  Eres-Lids  near  Bareges  in  France, 
in  perfect,  but  minute  crystals. 

4.  GROSSULAR. 

This  rare  mineral  occurs  in  the  varieties  of  the  dodecahedron 
common  on  the  garnet ; it  is  green, ♦ translucent  or  semitrans- 
parent, hard,  and  brilliant  externally.  Its  fracture  is  conchoidal, 
and  its  fragments  possess  a vitreous  lustre  : Its  specific  gravity 
is  3.372.  according  to  Klaproth,  by  whose  analysis  the  grossular 
consists  of  silex  44,  alumine  8.50,  lime  33.50,  and  12  of  oxide 
of  iron. 

It  occurs,  with  vesuvian,  in  an  argillaceous  rock  of  a greenish 
grey  colour,  near  the  river  Wiloui  in  Siberia. 

* Grossular,  Fr.  Gooseberry,  from  its  green  colour. 
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I 5.  APLOME. 

Aplome  H. 

The  Aplome  is  usually  considered  to  be  a variety  of  the  garnet, 
with  which  it  agrees  in  respect  of  its  external  figure,  as  well  as 
its  general  aspect : but  differs  in  this  respect,  viz.  that  although 
it  commonly  occurs  in  rhombic  dodecahedrons,  its  planes  are 
striated  parallel  with  their  lesser  diagonal,  which,  in  the 
opinion  of  Haiiy,  indicates  its  primitive  not  to  be  a rhombic 
dodecahedron,  but  a cube.*  It  is  usually  of  a deep  brown, 
or  orange-brown  colour,  and  is  opaque,  and  somewhat  harder 
than  quartz.  It  consists  according  to  Laugier,  of  40  of  silex, 
20  of  alumine,  of  14.5  of  lime,  14.5  of  oxide  of  iron,  and  2 of 
oxide  of  manganese.  It  is  fusible  into  a black  glass,  and  not 
like  the  common  and  precious  garnet,  into  a black  enamel. 
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The  aplome  is  found  on  the  banks  of  the  river  Lena  in  Sibe- 
ria. Garnets  of  a yellowish-green  colour  have  been  met  with 
at  Swartzenburg,  in  Saxony,  which  have  considerable  affinity 
to  this  mineral. 

6.  MANGANESIAN  GARNET. 

Grenat  Manganenie  Bt.  * ' • 

This  mineral  occurs  massive,  and  in  dodecahedral  crystals 
variously  modified ; it  is  a little  translucent  at  the  edges. 
It  does  not  appear  to  possess  any  regular  structure  : its  fracture 
is  commonly  vitreous  and  imperfectly  conehoidal.  Its  colour 
is  a deep  hyacinth  or  brownish-red.  It  id  fusible  by  the  blow- 
pipe, and,  according  to  Klaproth,  consists  of  silex  35,  alumine 
14,  oxide  of  manganese  35,  oxide  of  iron  14. 

It  occurs  in  grauite  near  Aschaffeuberg,  in  Franconia.  In 
the  United  States,  at  Jones’s  Eddy,  near  Bath,  it  is  found 
massive.  . • . • 

• ■»  9 

• Whence  Aplome,  in  allusion  to  the  ready  transition  ot  the  cube  into  the 
rhombic  dodecahedron. 
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A mineral  under  the  name  of  Roltioffitc  or  Rothoffite , has 
has  lately  been  brought  from  Longbanshytta  in  Sweden,  which 
is  considered  to  be  a manganesian  garnet;  it  is  crystallised  in 

dodecahedrons.  , ‘ 1 ' ' 

• * ' 7.  MELANITE. 

»t<  * |*  «*  r ^ * * ' # 

* ' . Mclanit  W'.  Grenat  noir  H.  Grenat  Melanite  Br.  Bt. 

The  Melanite ’is  usually  black  * or  greyish  black,  and  opaque, 
and  occurs  in  the  form  of  a rhombic  dodecahedron,  of  which 
the  edges  are  commonly  replaced  by  planes,  (see  Colophonite 
opposite  page).  It  consists  of  about  35  parts  of  silex,  6 of 
. aluinine,  32  of  lime,  25  of  oxide  of  iron,  and  a trace  of  oxide  of 
manganese.  Its  specific  gravity  is  3.7. 

Before  the  blowpipe  it  fuses  alone  into  a brilliant  black. 
* globule ; with  borax  difficultly  into  a glass  coloured  by  iron. 

It  has  been  found  in  Italy,  at  Frascati,  near  Vesuvius,  in  a 
volcanic  rock,  enclosing  also  felspar,  idocrase,  and  hornblende; 
it  also  occurs  in  the  calcareous  rocks  of  Somma.  It  is  described 
by  Cleaveland  as  occurring  at  German  Town,  six  miles  from 
Philadelphia,  in  gneiss,  and  in  the  form  of  a polyedron  with 
24  trapezoidal  faces,  of  a velvet  black,  and  opaque.  (See  com- 
mon Garnet,  fig.  4.) 

8f  ALLOCHUOITE. 

AUochroit  W.  Allochroite  H. 

The  Allochroite  is  of  a greyish,  dingy  yellow,  or  reddish 
colour,^  and  opaque  ; it  is  not  so  hard  as  quartz,  but  gives  fire 
with  the  steel.  Its  fracture  is  uneven,  and  it  has  a shining 
vitreo- resinous  lustre.  According  to  Vauquelin,  it  consists  of 
35  parts  of  silex,  8 of  alumine,  30.5  of  lime,  17  of  oxide  of  iron, 
3.5  of  oxide  of  manganese,  and  6 of  carbonate  of  lime.  Before 
the  blowpipe  it  easily  fuses  alone  into  a brilliant  black  glass ; 
with  borax  into  a glass  coloured  green  by  iron. 

The  allochroite  is  found  in  the  iron  mine  of  Virums,  near 
Drammen  in  Norway,  accompanied  by  carbonate  of  lime,  hem- 
atites iron,  and  brown  garnets. 

9.  COLOP1ION1TE. 

Grenat  Resinite  1L 

This  mineral  is  of  a blackish  or  yellowish  brown, + or  of  an 
orange-red  colour;  and  is,  both  on  the  surface  and  when  frac- 
tured, of  a shining  vitreous  lustre.  Its  specific  gravity  is  only 

* Whence  Melanite,  from  the  Greek. 

J Whence  probably  its  name,  from  two  Greek  words  signifying  of  various 
colours. 

t Colophonite,  from  the  Greek,  signifying  of  a resin  colour. 
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2.5.  It  is  composed  by  the  analysis  of  Simon,  of  35  per  cent,  of 
silex,  15  of  alumina,  29  of  lime,  6.5  of  magnesia,  7.5  of  oxide 
of  iron,  4.75  of  oxide  of  manganese,  and  0.5  of  oxide  of  tita- 
nium. 


It  is  found  near  Pitigliano,  in  Italy,  and  in  Norway. 

* m * 

10.  PYttOPE.* 

Pyrop  W.  Grenat,  rouge  de  feu,  granuliformc  H. 

The  Pyrope  occurs  in  rounded  or  angular  grains,  of  a red 
colour,  which  is  sometimes  clouded  with  yellow : it  never  is 
found  crystallized.  It  is  transparent,  has  a conchoidal  fracture, 
and  vitreous  lustre ; it  scratches  glass.  Its  specific  gravity  is 
about  3.8,  and  it  is  composed  by  the  analysis  of  Klaproth,  of 
40  per  cent,  of  silex,  28.5  of  alumine,  3.5  of  lime,  10  of  mag- 
nesia, and  16.75  of  oxide  of  iron  and  manganese.  That  of 
Ceylon  before  the  blow-pipe  fuses  into  a brilliant  black  glass ; 
with  borax  into  a chrome  green  glass. 

The  Foliated  Pyrope  of  Greenland  is  of  a deep  blood  red, 
lustre  not  adamantine,  softer  than  pyrope.  Specific  gravity  3.634. 
Analysis  by  Pfaff,  silex  41.82,  alumine  17.82,  magnesia  4.90, 
oxide  of  iron  32.42,  oxide  of  manganese  3.12,  lime  0.80. 

Pyrope  occurs  imbedded  in  serpentine  at  Zoeblitz  in  Saxony,, 
and  in  wacke,  in  Bohemia ; but  is  more  common  in  the  latter 
country  in  alluvial  deposites,  accompanied  by  hyacinths  and 
sapphires. 

It  is  said  to  occur  in  Cumberland  in  clay-stone  ? 

Pliny  and  Ovid  mention  a stone  by  the  name  of  Pyrope, 
which  is  supposed  to  be  nearly  allied  to  this  mineral.  . 

* * .•  . * » 

11.  TOPAZOLITE.* 

Topazolitc,  Bonvowin.  ♦ * 

This  variety  of  the  garnet  has  been  discovered  within  the 
last  few  years.  It  occurs  in  remarkably  well-defined  dode- 

* From  die  Greek  signifying  a fire  red  colour. 

* So  named  from  its  being  nearly  of  a topaz  yellow. 


32 


Earthy  minerals. 


% 


cahedral  crystals,  of  a topaz  yellow  colour,  cither  perfect,  or, 
more  commonly  exhibiting  a very  low  four-sided  pyramid  on 
each  plane ; it  is  translucent : it  also  occurs  of  an  olive  green.  ■ 
It  consists  of  silex  37,  alumine  2,  lime  29,  glucine  4,  iron  25, 
manganese  2,  Bonvoisin. 


k on  k1 179.10' 
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It  has  been  found  only  at  Mussa  in  Piedmont,  sometimes 
upon  mussite. 

Succinite.  Bonvoisin. 

It  is  of  an  amber*  yellow  and  translucent.  It  occurs  in 
globular  masses  of  the  size  of  a pea ; it  is  not  hard  enough  to 
scratch  glass,  but  easily  pulverizes,  and  melts  into  a blackish 
glass  under  the  blow-pipe.  It  is  considered  to  be  an  amorphous 
variety  of  the  topazolite. 

It  occurred  in  a serpentine  rock  in  the  valley  called  Vin, 
forming  part  of  the  great  valley  of  Lans  in  Piedmont. 


CINNAMON-STONE. 

Kanelstein  W.  Essonite  H. 

This  mineral  has  been  found  in  small  splintery  fragments, 
but  commonly  occurs  in  masses  which  arc  full  of  fissures  ; 
giving  to  it  somewhat  the  appearance  of  being  composed  of 
small  adhering  grains;  small  dodecahedral  crystals  are  said 
to  have  been  imbedded  in  it.  It  yields  to  mechanical  division 
parallel  to  the  planes  of  the  rhombic  dodecahedron,  and  also  in 
other  directions.  Its  general  colour  is  red,  which  occasionally 
is  of  a brown,  + yellow,  or  orange  yellow  tinge.  * It  is  translu- 
cent, rarely  transparent.  The  cross  fracture  is  flat  conchoidal ; 
the  lustre  is  vitreo-resinous.  It  scratches  quartz  with  difficulty. 
Its  specific  gravity  is  3.6,  and  it  is  fusible  with  ebullition  into  a 
darkish  green  glass.  According  to  Klaproth,  it  consists  of  silex 

* Succin,  Fr.  Amber;  whence  Succinite. 

+ It*  name  is  probably  derived  from  the  resemblance  of  its  colour  to  that 
of  cinnamon. 
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38.8,  alumine  21.2,  lime  31.25,  oxide  of  iron  6.5.  It  is  con- 
sidered by  some  as  having  a strong  affinity  to  the  garnet.  Be- 
fore the  blow-pipe  it  fuses  readily  into  a reddish-brown  or 
greenish  glass,  which  is  transparent. 

It  has  been  found  in  the  sand  of  the  rivers  of  Ceylon,  and  in 
Brazil. 

The  following  substance  is  considered  as  a variety  of  the 
cinnamon-stone. 

1.  KOMANZOVITE. 

Nordenskiold. 

It  is  of  a brown,  brownish  black,  and  black  colour;  and 
is  described  as  occurring  either  compact  or  in  crystalline  plates 
which  indicate  the  rhombic  dodecahedron ; the  fracture  is  re- 
sinous, with  a greasy  lustre ; it  is  brittle,  but  hard  enough  to 
scratch  felspar,  but  is  scratched  by  quartz : its  powder  is  of  a 
light  yellow  colour.  Before  the  blow-pipe  it  melts  without 
ebullition,  and  of  the  same  colour  as  the  mineral.  Analysis  by 
M.  Nordenskiold,  silex  41.24,  alumine  24.08,  lime  24.76,  oxide 
of  iron  7.02,  magnesia  and  oxide  of  manganese  0.92,  volatile 
parts  and  loss  1.98. 

It  has  been  found  only  in  Finland. 

' . IDOCRASE.  * 

Vesuvian  W.  Idocrase  H.  La  Vesuvienne  Br.  Idocrase  Bt.  Vesuvian  J. 

Idocrase  occurs  massive,  more  often  in  crystals,  either  solif 
tary  or  in  groups.  The  general  form*  of  the  crystals  is  a qua- 
drangular prism,  which  sometimes  is  terminated  by  planes,  and 
the  edges  of  the  prism  are  often  replaced : their  primary  form 
is  a right  prism  with  square  bases,  and  the  crystal  yields  to 
cleavage  readily  parallel  to  all  its  planes,  with  sufficient  bril- 
liancy to  obtain  incidences  of  90°  by  the  reflective  goniometer 
in  every  direction  : the  prism  is  divisible  parallel  to  both  its 
diagonals,  though  not  easily : the  cross  fracture  is  small  con- 
choidal,  and  shining.  The  colour  of  Idocrase  is  mostly  brownish 
or  yellowish  green,  sometimes  orange,  rarely  black;  it  is  ge- 
nerally translucent,  sometimes  nearly  transparent : it  is  hard 
enough  to  scratch  glass.  That  of  Vesuvius  consists,  accord- 
ing to  Klaproth,  of  silex  35.50,  alumine  33,  lime  22.25,  and 
oxide  of  iron  7.50.  Its  specific  gravity  varies  from  3.088  to 
3.049.  It  possesses  double  refraction.  It  is  fusible  with 

ebullition  into  a yellowish  translucent  glass. 

/ 

• • Idocrase  in  allusion  to  its  form;  a mixed  figure.  Vesuvian  from  it* 
having  been  first  discovered  on  Vesuvius. 

E 


34 


Earthy  minerals * 


3 

<z^ 


Fig.  1.  The  primary  j a right  pri»m  with  square  bases.  la  fig.  2,  the 
lateral  edges  of  tine  prism  are  replaced  by  quadrangular  planes,  and  a portion 
of  the  summit  is  replaced  by  four  six-sided  planes.  In  fig.  S,  the  quadran- 
gular planes  replacing  the  edges  of  the  prism  are  very  much  increased,  so  os 
greatly  to  reduce  the  lateral  primary  planes. 
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It  has  been  met  with  , both  in  volcanic,  and  in  primitive 
Countries.  It  occurs  in  the  projected  masses  of  Vesuvius  and 
Etna ; where  its  crystals,  which  exhibit  no  appearance  of  change 
by  heat,  line  the  cavities  of  volcanic  rocks,  principally  com- 
posed of  felspar,  mica,  talc,  and  carbonated  limej  and  are  ac- 
companied by  garnet,  hornblende,  melanite,  &c. 

Idocrase  has  also  been  found  in  Siberia,  in  a greenish  white 
Serpentine,  near  the  lake  Achtaragda,  and  on  the  banks  of  the 
Wiloui;  and  in  massive  veins  passing  through  green  serpentine, 
In  the  plain  of  Mussa  in  Piedmont.  In  veins  traversing  gneiss 
near  IVlont  Itosa,  and  on  Mont  St.  Gothard?  in  gneiss  in  Spain. 
It  is  also  found  in  Kamschatka. 

In  Ireland,  Idocrase  occurs  at  Kilranelagh,  in  Wicklow 
County,,  in  a primitive  rock  composed  of  quartz,  felspar,  and 
garnet ; and  in  Donegal  County  in  a rock  composed  of  quartz, 
granular  limestone,  &c. 

The  following  mineral,  Egeran,  is  considered  to  be  a variety  of 
Idocrase : and  Berzelius  mentions  a ‘ Magnesian  Idocrase’  from 
Gokum  and  Frugord,  under  the  name  of  Lobuite ; also  a 6 Cu- 
preous Idocrase’  as  Cyprine , from  Tellemarken  in  Norway. 
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1.  EC  EUAN. 

It  occurs  in  somewhat  translucent  crystals,  of  a deep  brown 
colour,  and  in  the  form  of  a right  rectangular  prism,  each  lateral 
edge  of  which  is  sometimes  replaced.  It  possesses  natural  joints 
parallel  to  the  sides  and  to  the  base  of  a right  rectangular  prism, 
each  plane  affording,  by  the  reflective  goniometer,  with  the 
next,  an  angle  of  90°,  rendering  it  probable  that  it  is  a variety 
of  Idocrase,  from  which  however  it  appears  to  differ  somewhat, 
according  to  the  following  analysis  by  Count  Borkowski ; silex 
41,  alumine  22,  lime  22,  magnesia  3,  iron  6,  manganese  2, 
potash  1.  Its  specific  gravity  is  3.294.  Before  the  blow -pipe 
it  melts  with  intumescence  into  a greenish  blebby  glass. 

It  occurs  at  Eger*  in  Bohemia,  and  is  sometimes  accompanied 
by  quartz  aud  tremolite. 

GEHLENITE.+ 

The  Gehlcnite  occurs  in  the  form  of  rectangular  crystals, 
nearly  approaching  in  their  dimensions  the  form  of  the  cube., 
aud  are  sometimes  isolated,  sometimes  invest  calcareous  spar,  or 
are  disseminated  in  it ; but  they  are  occasionally  almost  tabular. 
Their  general  colour  is  grey,  but  they  have  frequently  a greenish 
or  yellowish  tinge.  Their  surfaces  are  commonly  rough  and  dull, 
when  they  are  opaque  or  nearly  so ; occasionally  they  are  trans- 
lucent, with  surfaces  sufficiently  brilliant  for  the  use  of  the 
reflective  goniometer,  by  which  they  afford  angles  of  90°  in 
every  direction  : they  are  somewhat  inferior  in  hardness  to 
quartz.  The  fracture  is  uneven,  passing  into  splintery.  The 
fragments  are  translucent  on  the  edges.  Specific  gravity  2.98. 
Analysis  by  Fuchs,  silex  29.61,  alumine  24.80,  lime  35.30, 
oxide  of  iron  6.56.  Loss  by  calcination,  3.30.  The  lime,  how- 
ever, may  be  supposed  to  have  arisen,  in  part  at  least,  from 
veins  of  calcareous  spar  with  which  this  substance  is  often  tra- 
versed. Dr.  Clarke  detected  10  per  cent,  of  potash  in  this 
mineral,  which  however  was  not  found  by  Fuchs  or  by  Df. 
Thomson  on  a repetition  of  the  analysis. 

Before  the  blow-pipe  the  Gehlenite  suffers  no  change  when 
alone;  with  borax  it  melts  with  difficulty  into  a glass  coloured 
by  iron. 

It  has  been  found  only  in  the  valley  of  Fassa. 

t 

* Whence  Egeran. 

f Gehlenite  in  honour  of  the  chemist,  Gchlcn. 
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PREHNITE.* 

Prehnite  W.  H. 


It  is  of  a pale  greenish  or  yellowish  colour,  with  a shining 
pearly  lustre,  and  is  somewhat  translucent ; it  is  scarcely  hard 
enough  to  scratch  glass,  and  becomes  electric  by  heat.  It  occurs 
fibrous,  massive,  and  in  crystals,  which  are  for  the  most  part 
closely  aggregated ; their  primary  form  is  a right  rhombic 
prism  of  about  100°  and  80®,  but  the  crystals  are  subject  to  mo- 
dification by  two  planes  on  the  summit,  a I a 1 of  the  following 
figure.  It  occurs  in  several  varieties  of  form.  Analysis  by 
Klaproth,  silex  43.8,  alumine  30.88,  lime  18.3,  oxide  of  iron 
5.66,  water  1 .83.  Of  the  fibrous  from  near  Glasgow,  by  Dr. 
Thomson,  silex  43.60,  alumine  23.00,  lime  22.33,  oxide  of 
iron  2.00,  water  6.40,  loss  2.67.  It  is  fusible  with  intumes- 
cence, into  a pale  yellowish  or  greenish  black  frothy  glass. 

A variety  in  small  transparent  rhombic  tables  (fig.  1.),  (the 
Koupholitefi  from  the  valley  of  Bareges  in  the  High  Pyrenees), 
of  a white  or  yellowish  white  colour,  and  glistening  pearly  lus- 
tre, consists,  according  to  Vauquelin,  of  48  parts  of  silex,  24  of 
alumine,  23  of  lime,  and  4 of  oxide  of  iron.  It  is  fusible  iuto 
a white  frothy  glass. 


Crystallized  prehnite  has  been  met  with  in  considerable  quan- 
tity, and  of  a purer  green  than  that  of  Europe,  at  the  Cape  of 
Good  Hope;  it  occurs  in  France;  in  the  valley  of  Fassa  in 
the  Tyrol,  accompanying  mesotype  ; in  Massachusetts  in  North 
America.  In  England,  near  the  surface  of  the  basalt  fault,  on 
Pouck  Hill  in  Staffordshire,  in  distinct  concretions,  imbedded 
in  sulphate  of  barytes,  aud  more  rarely  attached  to  mesotype. 
It  is  also  said  to  have  been  found  in  a trap  rock  at  Woodford  in 
Gloucestershire.  It  has  lately  been  found  with  asbestus  and 
axinite  at  Botallack  near  the  Land’s  End,  Cornwall.  In  Scot- 
land it  is  abundant  in  trap  near  Glasgow  aud  Dumbarton ; it 

* In  honour  of  Colonel  Prehn,  its  discoverer. 

+ From  two  Greek  words,  signifying  a light  stone. 


Primary  form. 
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occurs  also  at  Edinburgh,  in  Fife,  and  in  the  isles  of  Mull, 
Rasay,  Arran  and  Sky.  In  the  north  of  Scotland  it  occurs  in 
gneiss.  In  Guernsey  in  the  same  rock. 

The  massive  is  found  in  France,  and  in  Connecticut  and 
Massachusetts,  North  America,  in  trap  rocks ; at  Hartfield 
Moss,  near  Paisley ; at  Frisky  Hall,  near  Glasgow ; at  the 
Castle  Rock,  and  Arthur’s  Seat,  near  Edinburgh ; in  the  isle  of 
Mull  and  in  Sky,  in  trap  veins  traversing  sandstone,  and  as  an 
integrant  part  of  a rock  composed  chiefly  of  augite,  glassy  fel- 
spar, and  common  felspar : in  the  Kilpatrick  hills,  near  Dum- 
barton. 

The  variety,  called  the  Koupholite , occurs  in  the  form  of  the 
primary  crystal  as  above  represented,  near  Bareges,  and  the 
pic  Eres-lids  in  the  Pyrenees,  in  a gangue  of  cavernous  horn- 
stone,  miogled  with  chlorite,  &c. 

STILBITE. 

Zeolith  W.  Stilbite  H.  Bt.  Zeolitk  Br.  Radiated  Zeolite  J. 


Stilbite  is  of  a peculiar  glistening  or  shining  pearly  lustre.* 
Its  colours  are  white,  grey,  and  brown ; it  .is  transparent  or 
translucent;  it  scratches  calcareous  spar,  but  yields  easily  to 
the  knife.  It  occurs  crystallized ; the  crystals  are  sometimes 
fasciculated  into  slender  prisms : the  form  of  the  primary  crys- 
tal is  a right  prism  with  rectangular  bases,  in  which  it  some- 
times occurs  ; but  it  often  is  found  in  prisms  of  which  the  edges 
are  replaced  and  which  are  terminated  by  tetrahedral  summits ; 
the  planes  forming  the  pyramids  being  placed  on  the  angles  of 
the  prism.  It  yields  to  cleavage  parallel  to  the  planes  T & M, 
the  surfaces  parallel  to  the  latter  only  are  brilliant.  It  consists, 
according  to  Vauquelin,  of  50.24  of  silex,  29.3  of  alumine, 
9.46  of  lime,  and  10  of  water.  Its  specific  gravity  is  2.5.  It 
is  electric  by  heat,  with  polarity.  It  runs  into  a blebby  colour- 
less glass. 


MonT OtTOO' 
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* Whence  Stilbite,  signifying  a particular  lustre. 
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Stilbitc  is  met  with  in  the  fissures  of  primitive  rocks;  In 
mineral  veins ; and  in  the  cavities  of  trap. 

It  has  been  found  in  Dauphin£,  of  a pale  straw  colour;  at 
Andreasberg,  upon  carbonate  of  lime ; at  Arendahl,  in  Norway, 
of  a brown  colour;  in  Iceland,  of  a shining  white  colour,  on 
the  Iceland  spar;  plentifully  in  the  Faroe  isles,  in  the  islands 
of  StafFa  and  Canna,  in  traps  of  various  kinds  ; at  Glen  Farg  in 
Perthshire,  and  at  Callhiii  in  Aberdeenshire.  In  the  isle  of 
Sky,  stilbite  occurs  in  large  nodules,  which  sometimes  are  easily 
broken  : others  resist  a strong  effort  of  the  hand  to  break  them, 
yet,  according  to  Dr.  Mac  Culloch,  they  fall  to  pieces  in  a few 
minutes,  with  a sort  of  violence  not  unlike  that  w'hich  is  known 
to  happen  when  unanealed  glass  has  received  an  injury.  It  also 
occurs  in  the  basalt  of  the  Giant’s  Causeway  in  Ireland. 

It  was  formerly  classed  as  a variety  of  zeolite,  from  which 
Haiiy  separated  it,  under  the  name  of  Stilbite. 

HEULANDITE* 

Blatter  Zeolith  Werner.  Var.  of  Stilbite  Hafiy.  Foliated  Zeolite  Jameson. 

Ileulanditc  H.  J.  Brooke. 

This  mineral  was,  until  lately,  ranked  among  the  Zeolites, 
and  was  considered  by  Ilajiy  as  a variety  of  stilbite ; but  it  dif- 
ers  in  every  respect  from  stilbite,  except  in  regard  to  its  pearly 
lustre,  in  which  heulandite  is  generally  superior.  It  commonly 
occurs  crystallized  in  the  form  of  a right  oblique  angled  prism 
(two  of  its  opposed  lateral  planes  being  longer  than  the  other 
two)  generally  modified  on  the  angles  and  one  lateral  edge.  It 
yields  to  mechanical  division  parallel  only  to  the  terminal  plane 
P of  the  following  figures. 

Externally,  the  planes  are  often  bright,  frequently  shining^ 
and  sometimes  the  terminating  planes  have  a remarkably  pearly 
lustre.  It  also  occurs  massive,  frequently  in  a globular  form* 
It  is  generally  translucent,  but  the  crystals  are  often  nearly 
transparent  when  colourless,  from  w hich  it  varies  to  w;hite,  yel- 
lowish, and  brownish,  to  a deep  red.  It  is  easily  frangible. 

Analysis  by  Vauquelin,  silex  52.6,  alumine  17.5,  lime  9, 
water  18.5.  The  red  variety  consists,  according  to  Walmstadt, 
of  the  same  ingredients,  differing  somewhat  in  their  proportions. 
Before  the  blow'-pipe  it  melts  with  intumescence,  during  which 
it  emits  a phosphoric  light.  With  acids  it  docs  not  form  a jelly. 

* Heulandite,  as  a testimony  to  the  liberality  and  zeal  of  M.  llculand. 
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It  occurs  in  the  Faroe  isles,  the  Hart£,  and  in  the  trap  of  the 
Giant's  Causeway,  nearly  colourless  and  transparent ; at  Paisley 
in  Scotland,  and  in  the  Tyrol,  nearly  approaching  to  scarlet; 
in  Norway  of  a brpwn  colour. 


THOMSONITE* 

H.  J.  Brooke. 

This  mineral  was  until  lately  considered  to  be  mesotype  or 
needlestone,  from  which  however  it  differs  essentially  in  respect 
of  cleavage,  the  form  of  its  crystals,  and  its  composition.  It 
occurs  generally  in  masses  of  a radiating  structure,  in  the  cavi- 
ties of  which  crystals  may  occasionally  be  observed.  It  is  co- 
lourless and  translucent  in  the  mass,  but  small  fragments  are 
transparent.  It  possesses  considerable  lustre,  approaching  to 
pearly.  It  scratches  stilbite  and  fluor,  but  is  brittle.  The  forai 
of  its  primary  crystal  is  a right  prism  with  square  bases,  and  it 
cleaves  readily  parallel  to  its  sides,  affording  by  the  reflective 
goniometer  90°  of  one  plane  on  the  next,  but  it  does  not  cleave 
parallel  to  the  terminating  planes  of  the  prism.  Analysis  by 
Dr.  Thomson,  silex  36.8,  alumine  31.36,  lime  15.4,  magnesia 
0.2,  peroxide  of  iron  0.6,  water  13. 0r  Before  the  blow-pipe 
it  swells,  curls,  and  becomes  snow-wlute  and  opake,  but  does 
hot  melt.  When  exposed  to  a red  heat  it  becomes  opake,  very 
white,  and  shining  like  enamel:  the  edges  are  rounded,  but  it 
does  not  altogether  lose  its  shape,  but  loses  13  per  cent. 


•M  on  M . . . . 90°0(y 
P on  M or  M 90.00 

M on  d 135.00 

d on  d 90. 16 

P on  a 134.38 

c 125.00 

It  occurs  at  Kilpatrick  near  Dumbarton,  Scotland,  in  trap. 


* Thomsonitc,  in  honor  of  Dr.  Thomson. 
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SKOLEZITE. 

Fuchs. 

The  Skolezite  appears  to  be  nearly  allied  to  the  Thomsonite. 
It  is  nearly  transparent  and  colourless,  and  occurs  crystallized 
and  massive.  It  cleaves  readily  into  quadrangular  prisms  afford- 
ing angles  of  90  degrees  by  the  reflective  goniometer,  but  does 
not  yield  to  cleavage  parallel  to  the  terminal  planes  of  the  prism. 
It  scratches  glass  feebly.  Specific  gravity  2.214.  It  has  been 
analysed  by  Nordenskiold.  It  appears  to  consist  of  silex  46 . 5, 
alumine27.7,  lime  14.2,  water  13.6,  When  a small  portion 
is  placed  in  the  exterior  flame  of  the  blow-pipe,  it  becomes 
opaque  and  twists  itself  up  like  a worm,*  and  is  finally  con- 
verted into  a blebby  colourless  glass.  It  dissolves  readily  in 
nitric  and  muriatic  acid,  forming  a stiff  jelly.  It  is  said  to  be 
electric  by  heat,  the  pyramidal  end  being  positive,  and  the  other 
negative. 

It  occurs  at  Pargas  in  Finland. 

WERNERITE.+ 

Arktizit  W.  Wernerite  H. 

This  mineral  is  of  a greenish-grey  or  olive-green  colour,  with 
a lustre  between  pearly  and  resinous;  it  is  softer  than  felspar, 
and  yields  to  the  knife.  It  occurs  massive,  and  in  eight-sided 
prisms  with  four-sided  pyramids.  The  massive  cleaves  parallel 
to  the  sides,  summits,  and  both  diagonals  of  an  apparently 
rectangular  prism,  but  not  with  brilliant  surfaces.  It  consists  of 
40  parts  of  silex,  34  of  alumine,  16  of  lime,  8 of  oxide  of  iron, 
and  1 .5  of  oxide  of  manganese.  John. 

This  mineral  occurs  in  crystals  of  the  same  form,  and  afford- 
ing the  same  measurements  as  those  of  Scapolite,  (which  see). 
By  the  preceding  analysis  no  alkali  appears  to  enter  into  its 
composition,  which  however  it  is  probable  may  hereafter  be 
found ; thus  identifying  the  two  minerals,  which  greatly  agree 
in  their  external  characters. 

The  Wernerite  is  a rare  mineral;  it  is  met  with  in  irregular 
grains  or  crystallized,  disseminated  in  rocks  composed  of  a 
greyish  or  of  a red  felspar,  intermingled  with  quartz,  at  Buoen, 
near  Arendahl  in  Norway;  in  the  mines  of  Nortbo  and  of 
Ulrica  in  Sweden,  and  at  Campo-longo  in  Switzerland. 

# Whence  Scolezite,  from  the  Greek,  in  allusion  to  that  property. 

+ In  honor  of  the  German  mineralogist,  Werner. 
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ZOISITE.+ 

Zoisit  W.  Var.  d’Epidote  H. 

It  occurs  in  rhombic  prisms,  which  are  of  a grey,  or  greyish 
yellow  or  brown  colour,  but  which  are  rarely  perfect,  owing  to 
deep  longitudinal  striae ; the  obtuse  lateral  edges  of  the  prism 
are  often  rounded,  and  the  terminations  are  incomplete.  It  also 
occurs  massive,  and  cleaves  parallel  to  the  sides  and  both  diago- 
nals of  a right  rhombic  prism  of  about  60°  and  120°  by  the  com- 
mon goniometer,  but  not  with  brilliant  surfaces.  It  has  a pearly 
lustre,  and  is  translucent.  The  zoisite  consists  of  45  parts  of 
silex,  29  of  alumine,  21  of  lime,  and  2.4  of  oxide  of  iron,  ac- 
cording to  Klaproth.  Alone,  before  the  blow-pipe,  it  fuses  on 
the  outer  edges  into  a yellowish  transparent  glass,  but  finally 
into  a vitreous  scoria ; with  borax  intumesces,  and  fuses  into  a 
diaphanous  glass. 

It  is  met  with  in  Carinthia,  in  a rock  composed  of  kyanite, 
garnet  and  augite,  and  in  a granitic  rock  ; in  granite  in  Bareuth, 
Franconia.  It  also  occurs  in  Bavaria,  in  Salzburg,  the  Tyrol 
and  Switzerland. 

An  earthy  variety  is  said  to  occur  imbedded  iu  green  talc  at 
Radelgrabcu  in  Carinthia. 

It  is  mentioned  by  Jameson  as  occurring  at  Glenclg  in  Inver- 
ness-shire, Scotland,  and  in  Shetland. 


EPIDOTE. 

Pistacit  W.  Epidote  H.  Thallite,  Karstcn. 

This  mineral  is  found  granular,  massive,  and  in  prismatic 
crystals,  variously  terminated  and  longitudinally  striated.  It 
is  of  a green,  yellowish,  bluish  or  blackish  green  colour,  of  a 
shining  lustre,  and  is  somewhat  transparent.  It  scratches  glass 
with  ease.  The  primary  crystal  is  a right  oblique  angled 
prism,*  of  about  115°  30'  and  64°  30' ; and  it  cleaves  with 
brilliant  surfaces  parallel  to  the  sides  and  lesser  diagonal  of  the 
prism.  „ 

Crystallized  Epidote  consists,  according  to  Vauquelin,  of  37 
parts  of  silex,  21  of  alumine,  15  of  lime,  24  of  oxide  of  iron, 
and  1.5  of  oxide  of  manganese;  and  its  specific  gravity  is  3.45. 

Before  the  blow-pipe  it  fuses  at  the  extreme  parts,  then  intu- 

£ Zoisite,  after  the  Baron  de  Zois. 

* The  name  Epidote  was  given  in  allusion  to  the  form  of  the  base  of  the 
prism,  two  of  the  sides  of  which  being  longer  than  the  other  two,  the  base  * 

thereby  seems  to  have  received  an  enlargement  in  one  direction. 
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mesces,  but  does  not,  even  by  a strong  heat,  completely  fuse. 
With  borax  it  intumesces,  and  then  fuses  into  a glass  coloured 
by  iron. 

• 1 2*3 


a”'  . 1.  The  primary;  a right  prism  of  which  the  bases  are  oblique-angled 
elograins.  There  are  several  modifications  of  it,  which  commonly  do 
not  appear  to  have  much  direct  affinity  with  the  primitive.  Fig.  2 exhibits 
one  of  the  most  simple. 

M on  T 115*41* 

P on  M or  T...  90. — 

M on  e 150.15 

T on  145.24 

>1  145.39 

/2 114.40 

M on  d 125.  2 

P on  d 145.  6 

cl  148.30 

T on  cl  121.5(1 

51  104.30 

52 142.35 

” Epidote  is  not  often  found  massive,  but  chiefly  in  crystals, 
varying  in  size  from  the  acicular  to  near  an  inch  in  diameter ; 
the  acicular  are  met  with  in  the  department  of  Isere,  in  France ; 
at  Chamouni,  in  the  Alps,  &c.  ( Thalliteof  Karsten);  the  larger 
occur  at  Arendahl,  in  Norway  ( Acunticonitc  of  Dandrada).  It 
belongs  chiefly  to  primitive  rocks,  but  is  only  found  in  veins 
and  fissures ; magnetic  iron,  garnet,  felspar,  adularia,  axinite, 
and  asbestus,  are  the  minerals  which  chiefly  accompany  epidote. 
It  occurs  in  primitive  rocks  in  several  places  in  the  United  States 
of  America. 

Epidote  is  found  in  the  Malvern  hills,  in  sienite : in  quartz, 
also  in  schist,  at  Wallow  Crag  near  Keswick,  Cumberland  : 
in  Iona,  one  of  the  Hebrides,  in  a rock  composed  of  red  fel- 
spar and  quartz;  likewise  in  Iona  in  cliukstone  and  trap  in 
Sky:  in  granite  in  Jersey : in  Guernsey : in  a vein  in  schist  near 
Botallack  in  Cornwall.  In  Wicklow,  Ireland,  in  gsanite. 
Granular  epidote.  Scorza,  Br.  It  appears  by  its  analysis  to 
be  Epidote  reduced  to  small  grains  by  attrition.  It  occurs 
on  the  borders  of  the  river  Arangos,  near  Muska  in 
Transylvania : it  is  called  Scorza  by  the  inhabitants  of 
the  country. 

Manganesian  epidote . Manganese  oxyde  silicifere,  H.  Epidote 
violet,  Bt.  It  occurs  in  small  prismatic  crystals  of  a violet 
or  reddish  brown  colcur,  which  are  generally  associated  in 
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groups,  sometimes  imbedded  in  asbestus.  It  is  opaque  and 
yields  to  the  knife.  It  contains  about  12  per  cent,  of  the 
oxide  of  manganese.  Before  the  blow-pipe  it  fuses  easily 
into  a black  glass,  with  borax  into  a transparent  glass. 

It  occurs  in  Piedmont  in  gneiss  accompanied  by  the 
oxide  of  manganese,  quartz,  asbestus,  &c. 

AXINITE. 

Axinit  W.  Axinete  H.  Thumerstone  J. 

This  mineral  rarely  occurs  massive,  more  often  in  flatish 
crystals,  of  which  the  edges  are  remarkably  sharp : its  common 
colour  is  a sort  of  violet,  whence  it  formerly  obtained  the  name 
of  Violet  Schorl  of  Duvphine ; sometimes  however  it  is  of  a 
wine  yellow,  or  is  nearly  colourless,  and  transparent.  The 
crystals  do  not  appear  to  possess  regular  cleavages,  their  pri- 
mary form  therefore  has  not  been  determined  ; their  general 
form  is  that  of  a doubly  oblique  prism,  which  is  assumed  as  the 
primary  form  in  the  following  figure.  It  scratches  glass  easily, 
but  is  scratched  by  quartz ; externally  the  crystals  are  very 
brilliant ; the  fracture  is  small  and  conchoidal.  Specific  gravity 
3.2.  Analysis  by  Vauquelin,  silex  44,  alumine  18,  lime  19, 
oxide  of  iron  14,  oxide  of  manganese  4.  It  becomes  electric 
by  exposure  to  heat ; before  the  blow-pipe  it  easily  fuses  into 
a dark  green  glass : with  borax  into  a glass  coloured  by  iron. 


P on  M ISPW 
P on  T 115.17 
MonT  135.10 
Mona!  179.00 

a 2 150.  3 

A 116.35 

f/l  130.30 

d2  100.45 

d 3 79.38 

i 1 179.20 

1 2 174.40 

i*3  152.25 

i4  142.28 

,5  138.10 

k'  120.00 


M on  c 112.25 

/2  135.12 

fS  90.18 

Toni  147.55 

A 152.  5 

d 1 149.30 

d 2 130.  5 

d3  94.12 

P — a 1 133.25 

c 136.22 

f\  173.20 

A 143.20 

d 1 139.30 

d 2 121.30 

d3  110.20 


It  lias  only  been  met  vvith  in  the  veins  and  fissures  of  primi- 
tive rocks,  and  is  not  very  abundant.  It  occurs  in  beds  at  1 hum 
in  Saxony  : in  the  peak  of  Kredlitz  in  the  Pyrenees,  upon  a 


* In  sharpness  like  the  edge  of  a hatchet,  whence  Axinile. 
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gangue  of  quartz,  accompanied  by  carbonate  of  lime  ; at  Bourg 
D’Oisans  in  Dauphine  ; near  Alen<;on  iu  granite ; at  Mount 
Atias,  in  Africa ; near  Kongsberg  in  Norway,  in  a white  lamL 
uated  calcareous  rock,  accompanied  by  black  mica,  quartz,  and 
sometimes  native  silver.  At  Arendahl  in  Norway,  with  felspar, 
epidote,  &c. : in  gneiss  in  Dauphine,  and  Savoy ; also  in  mica 
slate  in  Savoy. 

Axinite  occurs  in  veins  in  killas  at  Botallack  near  the  Land’s 
End,  Cornwall,  and  near  the  same  place  enters  into  the  com- 
position of  a rock,  with  tourmaline  and  garnet:  at  Trewellard 
in  the  neighbourhood,  both  amorphous  and  crystallized : near 
St.  Austle  in  a quarry  of  hornblende  rock. 

‘ . INDIANITE. 

It  is  of  a whitish  or  greyish  colour  with  a shining  lustre,  but 
is  sometimes  tinged  of  a brown  colour  by  a mixture  of  garnet  or 
thallite  ; and  it  occasionally  contains  felspar,  fragments  of  gar- 
net,  fibrolite,  hornblende,  mica  and  talc,  rarely  of  steatite,  or 
magnetic  iron  ore.  It  is  translucent;  scratches  glass,  but  is 
scratched  by  felspar.  It  cleaves  according  to  Mr.  Brooke,  into 
prisms  of  95”  15'.  and  84°  45'.  by  the  reflective  goniometer. 
Its  specific  gravity  is  about  2.74.  According  to  Chenevix,  it 
consists  of  silex  42.5,  alumine  37.5,  lime  15,  iron  3,  and  a trace 
of  manganese. 

This  rare  substance  was  first  described  by  Bournon,  qs  the 
gangue  of  corundum  from  the  Carnatic.* 

LAPIS  LAZULI.+ 

Lazurstein  W.  Lazulite  H.  Bt.  La  Pierre  d'azur  Br.  Azure-stone  J. 

This  mineral  is  found  massive,  also,  it  is  said,  In  the  form 
of  the  rhombic  dodecahedron,  and  of  a fine  azure  blue  colour  ; 
the  texture  of  the  massive  is  fine  grained  or  compact  with  a 
glimmering  lustre,  and  it  is  hard  enough  to  scratch  glass,  though 
it  scarcely  gives  sparks  by  the  steel ; it  is  nearly  opaque  ; Its 
specific  gravity  is  2.76  to  2.94.  Its  blue  colour  is  not  uniform, 
as  it  frequently  encloses  iron  pyrites,  compact  felspar,  and 
quartz.  According  to  Klaproth,  it  consists  of  46  of  silex,  14  of 
alumine,  28  of  carbonate  of  lime,  6.5  of  sulphate  of  lime,  3 of 
oxide  of  iron,  and  2 of  water.  On  charcoal  it  fuses  with  diffi- 
culty into  a white  glass,  when  pure ; when  less  pure  it  fuses 
more  easily  with  intumescence. 


* Whence  Indian!  to. 

t Lapis  Lazuli,  azure-stone ; from  its  blue  colour. 
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ft  has  been  found  in  small  masses  enclosed  in  primitive  rocks, 
principally  in  granites,  accompanied  by  felspar,  pyrites,  garnet 
and  carbonate  of  lime ; but  is  more  often  found  in  small  pieces 
rounded  by  attrition ; as  on  the  borders  of  the  lake  Baikal  in 
Siberia,  where  also  it  has  lately  occurred  in  a vein  traversing 
granite,  and  accompanied  by  calcareous  spar  and  silvery  mica. 

' The  finest  specimens  are  brought  from  China,  Persia,  and  Great 
Bucharia. 

Lapis  lazuli  is  used  in  jewellery,  but  is  chiefly  important  as 
affording  that  beautiful  pigment  called  ultra-marine,  so  highly  \ 
valued  by  painters  on  account  of  its  great  advantage  of  not 
changing  by  time  and  exposure.  , 

DIPYRE. 

Rchmelzstein  W.  Dipyre  H. 

This  rare  substance  occurs  in  slender  prisms,  of  a greyish,  or 
reddish  white  colour,  fasciculated  iHto  masses.  A crystal  in  the 
possession  of  Mr.  Brooke  is  in  the  form  of  a hexahedral  prism 
terminated  by  a low  pyramid,  but  it  is  dull  externally.  Dipyre 
is  internally  of  a shining  vitreous  lustre;  is  translucent;  hard 
enough  to  scratch  glass ; and  becomes  slightly  phosphorescent 
by  the  application  of  heat.  It  consists  of  60  of  silex,  24  of 
alumine,  10  of  lime,  and  2 of  water.  Its  specific  gravity  is 
about  2.7.  Before  the  blow-pipe  it  turns  milk  white,  and  then 
fuses  into  a blcbby  colourless  glass.* 

It  was  found  in  the  torrent  of  Mauleon,  in  the  western 
Pyrenees,  in  a gangue  of  white,  greenish  or  reddish  steatite, 
mingled  with  sulphuret  of  iron. 

LAUMDNlTE.f 

Lomouit  W.  H.  J. 

This  mineral  occurs  iu  aggregated  crystalline  masses,  deeply 
striated,  or  in  separate  crystals  of  several  varieties  of  form,  and 
sometimes  in  that  of  its  primary  crystal,  an  oblique  rhombic 
prism,  of  which  the  inclination  of  the  terminal  plane  is  from 
one  acute  angle  to  the  other : the  prism  yields  to  mechanical 
division  parallel  to  its  lateral  planes  and  both  its  diagonals,  it  is 
white,  or  yellowish  white,  sometimes  with  a tinge  of  red,  and  is 
transparent  or  translucent,  and  hard  enough  to  scratch  glass. 

It  was  formerly  termed  the  ejfflcrresceni  zeolite , on  account  of 
its  undergoing  a spontaneous  change  by  exposure  to  the  air;  in 

* Dipyre,  from  the  Greek  signifying  the  double  effect*  of  ftre,  in  allusion 
te  its  phosphorescence  and  fusibility  by  beat. 

t In  honor  of  Gillet  de  Lnumom. 
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consequence  of  which  it  loses  its  natural  transparency,  and  be- 
comes opaque,  tender,  of  a shining  white  colour,  and  pearly 
lustre ; eventually,  it  falls  into  a white  powder  similar  to  that 
resulting  from  the  decomposition  of  Glauber’s  salt.  Its  spe- 
cific gravity  is  2.2.  it  is  composed  of  49  of  silex,  22  of  alu- 
mine,  9 of  lime,  17.5  of  water,  and  2.5  of  carbonic  acid,  ac- 
cording to  Vogel.  Before  the  blow-pipe  it  intumesces,  and 
fuses  with  difficulty  into  a blebby  colourless  glass. 

MonM' l IS*. SO' 

PonMorM'.  86.15 
M or  M on  c. . 104  .20 


This  mineral  was  first  discovered  in  the  lead  mine  of  Huelgoet 
in  Brittany,  lining  the  cavities  of  the  veins.  It  has  since  been 
found  in  trap  in  Ireland  and  Faroe;  also  in  Transylvania ; in  St. 
Gothard  ; and  in  China. 

It  occurs  near  Paisley  in  Renfrewshire ; Kilpatrick  hills 
near  Dumbarton ; near  Loch  Enort  in  the  Isle  of  Sky,  accom- 
panied by  stilbite,  and  at  Port  Rush  in  Ireland  with  analcime 
and  stilbite  in  trap  rocks. 

It  has  more  lately  been  discovered  in  Connecticut,  in  the 
United  States  of  America,  in  a trap  rock. 

SLATE. 

Under  the  term  Slate,  are  included  several  substances  which, 
from  their  geological  position,  ought  rather  to  be  classed  among 
rocks  than  among  simple  minerals ; they  mostly  however  find  a 
place  in  a cabinet.  Scarcely  any  of  them  appear  to  have  been 
accurately  analysed  ; which  perhaps,  except  in  regard  to  indivi- 
dual specimens,  might  be  of  no  advantage,  since  their  external 
characters  are  liable  to  great  variation.  It  is  however  ascer- 
tained that  they  primarily  consist  of  silex. 

1.  CLAY-SLATE. 

Thon  Schiefer  W.  Schiste  Argilleux  Br.  Bt. 

The  prevailing  colour  of  clay-slate  is  grey  of  various  shades, 
which  is  sometimes  spotted ; it  is  also  bluish  or  blue ; and 
sometimes  greenish,  passing  into  blackish  green.  Its  structure 
is  schistose,  and  it  has  a glistening  lustre,  sometimes  approaching 
to  pearly;  it  is  opaque,  and  yields  to  the  knife,  but  varies  in 
hardness,  the  softest  is  sometimes  unctuous  to  the  touch;  it 
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does  not  adhere  to  the  tongue.  Its  specific  gravity  is  about 
2.7 ; and  it  composed,  by  the  analysis  of  Daubuisson,  of  48 
per  cent,  of  silex,  25.5  of  alumine,  1.6  of  magnesia,  11.3  of 
oxide  of  iron,  0.5  of  oxide  of  manganese,  4.7  of  potash,  0.3  of 
carbon,  and  7.6  of  water.  No  account  is  given  of  the  variety 
analysed.  Kirwan  obtained  4 per  cent,  of  lime,  but  neither 
manganese,  potash,  carbon,  nor  water.  It  fuses  before  the 
blowpipe  into  a black  slag. 

Clay-slate  occurs  in  vast  strata  in  primitive  mountains.  It 
occasionally  passes  into  mica-slate.  It  is  very  universally  dis- 
tributed. 

In  Britain  ; it  is  met  with  in  Scotland  and  the  Scottish  isles, 
in  the  northern  part  of  England,  and  plentifully  in  Cornwall, 
being  the  killas  of  the  miner.  The  principal  part  of  the  nu- 
merous copper  and  tin  mines  of  that  county  are  situated  in  clay- 
slate,  which  in  most  countries  abounds  in  mineral  veins. 

Some  varieties  which  readily  split  into  thin  plates,  are  used 
for  the  roofing  of  houses,  and  for  writing  on  ; another  as  pen- 
cils ; and  some  varieties  as  whetstones. 

2.  FLINTY-SLATE.  SILICEOUS  SCHI3TUS. 

Kieselchiefer  W.  Flinty  slate  J.  Indurated  slate  A. 

This  substance  is  of  about  the  same  hardness  as  quartz,  which 
commonly  traverses  it  in  small  white  veins.  Its  colour  is  very 
various  ; grey,  bluish-grey,  and  red  ; its  structure  is  somewhat 
slaty,  and  it  is  highly  translucent  on  the  edges : it  is  dull,  or 
only  glimmering  ; hard,  and  difficultly  broken. 

• A specimen  analysed  by  Weiglib  yielded  75  per  cent,  of  silex, 
the  remainder  being  lime,  magnesia,  and  oxide  of  iron. 

It  is  chiefly  found  in  beds  iu  transition  mountains,  and  occurs 
in  Saxony,  the  Hartz,  Bohemia,  France,  &c. 

In  Scotland  it  occurs  in  the  long  tract  between  St.  Abb's  head 
and  new  Galloway ; in  the  Pentland  and  Moorfoot  hills  near 
Edinburgh,  and  in  beds  on  the  western  side  of  the  Isle  of  Sky. 
In  Cruachan,  in  Raasa,  in  Shiant,  at  Talisker  in  Sky,  siliceous 
schist  forms  beds,  in  contact  with  and  involved  in  trap. 

The  Lydian  stone  or  liasanite  is  considered  to  be  a variety 
of  Flinty  slate.  It  is  of  a black  or  greyish  black  colour,  and 
is  always  found  massive,  never  with  a slaty  structure ; it  is 
often  traversed  by  veins  of  quartz ; it  is  opaque,  less  hard 
than  fiinty-slate,  and  its  fracture  is  flat  conchoidal. 

It  occurs  in  similar  formations  and  repositories  with 
common  iudurated  slate;  aud  is  found  near  Prague  and 
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Carlsbad  in  Bohemia  ; near  Freyberg  in  Saxony  ; and  in 
the  Moorfoot  and  Pentland  hills  near  Edinburgh.  It  was 
first  brought  from  Lydia  in  Lesser  Asia ; whence  its 
name. 

When  polished,  it  is  used  to  try  gold  and  silver  upon, 
by  a comparison  of  colour,  and  has  thence  obtained  the 
familiar  name  of  Touchstone. 

3.  WUETSLATE.  TURKEY-IIONE. 

Wetzschiefer  W.  Le  schiste  k aiguiser  Br. 

It  is  found  massive,  with  a slaty  structure,  and  is  most  com- 
monly of  a greenish  grey  colour ; sometimes  yellowish  or  brown- 
ish grey  ; it  is  translucent  on  the  edges,  yields  to  the  knife,  and 
is  somewhat  unctuous  to  the  touch.  Specific  gravity  2.7. 

A specimen  from  Iconium  in  Asia  Minor  was  lately  analysed 
by  Mr.  Holme,  from  a specimen  given  to  Dr.  Clarke  by  Mr. 
Knight  of  Foster-lane.  It  consisted  of  silex  72,  lime  13^-, 
cabonic  acid  10^-,  alumine  3-£. 

It  Occurs  in  primitive  mountains  at  Lauenstein  in  Bayreuth, 
in  Saxony,  and  near  Freyberg  ; it  was  first  brought  to  Europe 
from  the  Levant.  When  cut  and  polished,  it  is  used  for  sharp- 
ening knives  and  other  instruments  ; whence  its  name.  It  is 
the  Novuculite  of  some  authors. 

4.  ALUM-SLATE. 

Alaunschiefer  W.  Schistc  alumineux  Br. 

One  variety  is  of  a greyish,  bluish,  or  of  an  iron-black  colour, 
and  sometimes  irridescent  on  the  surface  ; its  structure  is  slaty, 
and  it  is  very  hard  ; alum  is  obtained  fiom  it  only  by  roasting 
and  lixiviation.  Another  variety  is  soft,  and  partakes  in  its 
general  appearance  of  the  nature  of  slate-clay  : by  exposure  the 
laminae  are  separated  by  a saline  efflorescence,  and  it  finally 
falls  to  pieces. 

The  former  is  found  in  Norway  and  other  countries  of  Europe, 
and  in  Scotland ; the  other  at  Whitby  in  Yorkshire,  and  in 
Durham. 

CLAY. 

Thon  W.  Argilc  H. 

The  substances  comprehended  in  the  term  Clay,  admit  of  no 
general  description  ; but  most  of  them  agree  in  possessing  an 
earthly  texture  ; several  of  them  in  giving  out  the  argillaceous 
odour  when  breathed  on.  They  have  not  been  accurately  ana- 
lysed, but  are  known  chiefly  to  consist  of  silex,  with  a variable 
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proportion  of  alumine,  a small  portion  of  lime  or  of  magnesia, 
occasionally  of  alkali.  Of  all  the  varieties,  adhesive  slate  19  the 
roost  likely  to  be  uniform  in  its  constituents,  since  it  occurs 
only  in  one  place ; but  the  analysis  of  Klaproth  and  Bucholz 
differ,  each  having  found  an  ingredient  not  discovered  by  the 
other ; the  one  manganese,  the  other  carbon.  They  all  appear 
to  have  been  mechanical  deposites ; not  one  of  them  is  found 
crystallized,  or  with  a crystalline  structure ; some  are  slaty. 

1.  wackk'. 

Wacke  W.  Br. 

It  occurs  massive  ; either  solid,  cellulaT  or  amygdaloidal ; it 
is  of  a greenish,  or  yellowish  grey  colour,  or  brownish.  The 
fracture  is  earthy  : it  is  dull,  opaque,  yields  to  the  knife,  and  is 
sometimes  greasy  to  the  touch.  Specific  gravity  2.5.  It  has  not 
been  analysed : it  sometimes  gives  out  the  argillaceous  odour 
when  breathed  upon.  Before  the  blow-pipe  it  melts  into  a 
porous  slag. 

It  occurs  in  most  basaltic  countries,  and  is  found  in  different 
places  in  Scotland  associated  with  basalt,  into  which  it  is  said 
occasionally  to  pass. 

2.  IRON  CLAY. 

Eisetuhon  W. 

It  occurs  massive,  both  cellular  and  amygdaloidal,  and  is  of  a 
reddish  or  yellowish  brown  colour ; the  fracture  is  earthy  : it  is 
opaque,  dull,  and  easily  frangible. 

It  occurs  in  Iceland,  and  the  Faroe  Islands.  In  Scotland, 
and  in  some  of  the  Scottish  isles  in  beds  with  basaltic  and  other 
trap  rock6. 

3.  INDURATED  CLAY. 

This  substance  is  of  various  shades  of  grey  and  brown  ; occa- 
sionally bluish.  It  is  sometimes  hard,  sometimes  soft ; some 
varieties  are  slaty.  One  forms  the  basis  of  certain  porphyritic 
rocks.  Another,  which  has  au  earthy  granular  fracture,  becomes 
soft  by  exposure,  falls  to  pieces  and  then  becomes  plastic,  occurs 
between  beds  of  coal,  as  at  Coalbrook-dale  in  Shropshire,  and 
at  Stourbridge  in  Worcestershire  (Stourbridge  clay.)  It  is  very 
refractory  in  the  fire. 

4.  SLATE-CLAY.  S1IALE. 

Schieferthon  W.  Argile  schisteuse  Br. 

Shale  occurs  only  massive  ; its  general  colour  is  grey,  which 
sometimes  is  bluish,  yellowish  or  blackish  ; in  one  direction  its 
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atructure  is  slaty,  in  the  other,  earthy  ; it  is  easily  broken  ; it 
usually  adheres  a little  to  the  tongue  and  yields  to  the  nail, 
and  is  opaque,  meagre  to  the  touch,  and  dull,  except  from 
casually  imbedded  mica,  which  sometimes  imparts  a glimmer- 
ing lustre  : its  specific  gravity  is  about  2.0. 

It  is  found  resting  upon,  as  well  as  interposed  between,  beds 
of  coal,  which  it  invariably  accompanies.  It  often  contains 
impressions  of  reeds  and  of  ferns ; aud  I am  informed  by  my 
friend  L.  W.  Dillwyn,  well  known  for  his  curious  botanical 
researches,  that  he  has  never  discovered  a single  impression  of 
fern  in  shale,  perfect  as  these  impressions  usually  are,  exhibit- 
ing its  well  known  appearance  of  fructification. 

Black  Bituminous  shale  has  a slaty  structure  ; when  put  into 
the  fire,  it  blazes,  crackles,  and  emits  a black  smoke  and 
bituminous  odour,  loses  a considerable  portion  of  its  weight, 
and  is  converted  into  a whitish  or  reddish  flaky  ash. 

It  is  found  in  common  coal,  being  generally  more  or 
less  mixed  with  it. 

Brown  Bituminous  shale  is  met  with  at  Kimmeridge  in  Hamp- 
shire ; and  from  its  giving  out  a bituminous  odour  when 
placed  in  the  flame  of  the  candle,  or  in  the  fire,  is  termed 
Kimmeridge  coal.  Its  colour  is  greyish  brown  ; it  has  a 
somewhat  slaty  texture,  and  occasionally  a large  flat  con- 
choidal  fracture  ; it  yields  easily  to  the  knife,  and  acquires 
lustre  by  the  pressure  of  the  nail.  By  exposure  to  a con- 
siderable heat,  the  bituminous  part  is  consumed,  and  it  is 
reduced  to  a grey  earthy  ash. 

Rottenstone.  Its  colour  is  dirty  grey,  or  reddish  brown,  pas- 
sing into  black:  it  is  dull,  earthy,  soft,  meagre  to  the 
touch,  and  fetid  when  rubbed  or  scraped.  According  to 
the  analysis  of  my  brother,  R.  Phillips,  it  consists  of  86 
of  alumine,  4 of  silex,  and  10  of  carbon. 

It  is  found  at  Bakewell  in  Derbyshire,  and  is  believed 
to  arise  from  the  decomposition  of  the  shale  of  that 
country.  It  occurs  also  at  Albany  near  New  York. 

5.  adhesive-slate. 

Schistc  & polir  Br.  Adhesive  slate  J. 

This  mineral  is  found  massive  and  possesses  a slaty  texture, 
which  becomes  visible  by  exposure ; but  if  the  mass  be  immersed 
in  water,  it  resumes  its  former  appearance.  It  is  of  a yellowish 
or  smoke  grey  colour,  soft,  splits  easily,  adheres  to  the  tongue* 

* Whence  adhesive  slale. 
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and  is  opaque.  Its  specific  gravity  is  2.080,  and  it  is  infusible 
before  the  blow-pipe.  It  consists  according  to  Klaproth,  of  silex 
82.50,  alumine  0.75,  lime  0.25,  magnesia  8.0,  carbon  0.75, 
iron  4.  Bucholz  did  not  detect  any  carbon,  but  found  a portion 
of  manganese. 

It  has  hitherto  been  found  only  in  the  gypsum  formation 
around  Paris,  and  is  the  imbedding  substance  of  the  menilite. 

6.  POLISHING-SLATE. 

Polier  schiefer  W. 

Polishing  slate  is  of  a white,  yellowish  white,  or  yellow  color. 
It  occurs  massive,  with  a slaty  texture,  is  opaque,  brittle,  and 
so  light  as  to  swim  on  water.  One  variety  according  to  Bucholz 
consists  of  silex  83.50,  alumine  4.0,  lime  8.50,  oxide  of  iron 
1.60,  water  9.0. 

It  is  found  at  Kritchelberg  in  the  vicinity  of  Bilin  in  Bohemia, 
in  a bed  resting  on  marie.  It  sometimes  includes  impressions  of 
leaves  and  of  wood,  more  rarely  of  fish.  It  is  said  also  to  have 
been  found  at  Zwickael  in  Saxony,  and  in  Auvergne,  and  is 
supposed  to  be  a pseudo-volcanic  production.  It  is  used  for 
polishing  glass,  marble,  and  metals. 

i 

7.  PORCELAIN  CLAY. 

Porcellanerde  W.  Feldspath  decompose  H.  Porcelain  Clay,  Kirwan. 

It  is  commonly  of  a yellowish-white,  sometimes  reddish-white. 
It  occurs  massive,  and  disseminated  in  certain  rocks,  aud  is 
composed  of  small  particles  which  possess  but  a slight  cohe- 
rence. It  adheres  slightly  to,  the  tongue,  and  is  soft  and 
meagre  to  the  touch.  It  often  includes  crystals  of  felspar,  of 
quartz,  and  of  mica.  It  is  infusible,  and  its  specific  gravity  is 
2.216.  A variety  from  Aue  in  Saxony,  yielded  silex  52.0. 
alumine  37.0.  and  iron  6.33. 

The  Saxon  porcelain  is  made  of  the  clay  found  in  a bed  in 
granite  in  Meissen ; the  Austrian  from  clay  dug  near  Passau. 
Near  Limoges  in  France,  a bed  of  this  clay  occurs  in  granite, 
and  near  Bayonne.  That  of  China  is  called  Kaolin. 

In  Britain,  a very  large  tract  of  this  clay,  which  includes 
crystals  of  felspar,  quartz,  and  mica,  exists  near  St.  Austle,  in 
Cornwall,  on  the  south  side  of  the  granite  range.  It  supplies 
the  porcelain  manufactories  of  Worcester.  It  is  said  also  to 
occur  abundantly  in  the  granite  of  Ireland,  and  sparingly  in 
that  of  Scotland.  It  is  supposed  to  arise  from  the  decomposition 
of  felspar. 

c 2 
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8.  LITHOMAilGK. 

Steinmark  W.  Argile  Lithomargc  H.  Lithomarge,  Kirwan. 

Lithomarge  is  yellowish  or  reddish  white ; it  is  also  grey, 
bluish  or  reddish,  and  is  commonly  spotted  internally.  It  is 
massive,  soft,  adheres  to  the  tongue,  has  a greasy  feel,  and 
gives  a shining  streak,  and  is  commonly  opaque,  occasionally 
translucent ; it  is  of  an  earthy  texture,  but  has  a large  con- 
choidal  fracture.  Specific  gravity,  2.209.  It  is  infusible  before 
the  blow-pipe;  it  sometimes  phosphoresces  when  heated.  It 
occurs  in  veins  of  porphyry,  and  gneiss,  as  in  Saxony,  &c.  and 
filling  small  cavities  in  serpentine  ; in  the  latter  at  Ehrenfrie- 
dersdorf  and  Alteuberg  in  Saxony. 

In  England,  it  occurs  in  the  tin  and  copper  veins  of  Tin  Croft 
and  Cook’s  Kitchen  mines  near  Redruth,  which  traverse  both 
granite  and  schist. 

Erinble  lithomarge,  in  scaly,  glimmering  particles,  which 
are  phosphorescent  in  the  dark,  occurs  in  the  tin  veins  of 
Ehrenfriedersdorf  in  Saxony  : and  some  other  places.  Klaproth 
found  it  to  consist  of  silex  32,  alumine  26.50,  iron  21,  water 
17,  and  1.50  of  muriate  of  soda. 

9.  fuller's  earth. 

Walkrrde  W.  Argile  smcctique  H. 

Fuller’s  earth  occurs  massive,  and  is  usually  of  a greenish 
brown  colour,  sometimes  nearly  of  the  colour  of  slate  ; it  is 
opaque,  6oft,  dull,  possesses  an  earthy  fracture  and  a greasy 
feel,  and  yields  to,  and  receives  a polish  from,  the  nail : in  water 
it  becomes  semi-transparent,  and  falls  into  a pulpy  impalpable 
powder.  A variety  of  English  Fuller’s  earth  is  composed  of  53 
of  silex,  10  of  alumine,  0.5  of  lime,  1.25  of  magnesia,  9.5  of 
oxide  of  iron,  1 of  muriate  of  soda,  and  24  of  water.  It  is  fu- 
sible into  a porous  slag.  Before  the  blow-pipe  it  ultimately 
fuses  into  a white  blebby  glass. 

At  Nutfield,  near  Riegate,  in  Surry,  it  occurs  in  regular  beds 
near  the  summit  of  a hill  of  considerable  elevation,  betw  een  beds 
of  sand  or  sandstone  containing  fossil  wood,  cornu  ammonis, 
impressions  of  the  nautilus  and  other  sea  shells.  There  are  fwo 
distinct  beds  of  Fuller’s  earth ; the  upper,  of  a greenish  clay 
colour  and  five  feet  in  thickness,  rests  upon  the  other,  which  is 
of  a light  slate  blue,  and  1 1 feet  thick ; in  these  beds,  but 
mostly  in  the  latter,  are  found  considerable  masses  of  sulphate 
of  barytes,  sometimes  exhibiting  regular  crystallizations,  the  in- 
terstices of  which  are  occasionally  filled  up  by  compact  quartz. 

Fuller's  earth  is  also  found  at  Deptling,  near  Maidstone  in 
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Kent,  and  at  Aspiey,  near  Woburn  in  Bedfordshire,  under 
nearly  the  same  circumstances  as  at  Nutfield.  At  Old  Down 
near  Hath,  it  occurs  mixed  with  shells,  forming  a bed  between 
the  upper  and  under  oolite  ; and  near  Nottingham  in  lumps  in 
the  red  marie.  In  Sussex  in  layers  between  beds  of  chalk. 

It  is  found  near  Rosswein  in  Saxony,  under  very  different 
circumstances  to  that  of  England.  It  occurs  among  primitive 
rocks,  and  is  supposed  to  originate  in  the  decomposition  of 
green-stone-slate,  beneath  which  it  lies. 

Fuller’s  earth  was  formerly  much  used  in  the  fulling  of  cloth 
(whence  its  name),  and  was  forbidden  to  be  exported  under 
severe  penalties : soap  is  now  generally  substituted. 

10.  TRIPOLI. 

Tripcl  W.  Quart  altnnimfgre  Tripol&ni  H. 

Tliis  mineral  has  generally  an  argillaceous  aspect.  It  is  some- 
times of  a schistose  texture,  but  is  more  often  massive,  with  a 
coarse,  dull,  earthy  fracture  ; it  is  meagre  and  rough  to  the 
touch,  and  yields  easily  to  the  nail.  It  occurs  of  various  shades 
of  grey,  yellow,  and  red  ; and  is  said  constantly  to  yield  90 
parts  of  silex,  the  rest  being  alumiue,  iron,  and  sometimes  a small 
portiou  of  lime. 

It  was  first  brought  from  Tripoli*  in  Africa;  it  has  since 
been  found  in  beds  at  Menat  near  Resin,  In  the  Puy  de 
Dome  ; in  Tuscany,  it  is  met  with  at  Volterra,  so  situated,  as 
to  seem  the  consequence  of  the  decomposition  of  chalcedony  ; 
and  at  Post-Chapel  in  Saxony,  in  a mountain  containing  coal. 
It  is  also  found  in  Flanders,  Westphalia,  and  Russia. 

It  is  used  in  polishing  metals,  marble,  glass,  and  other  hard 
bodies. 

11.  BOLE. 

Bol  W.  Bole  J. 

Bole  occurs  in  solid  amorphous  masses  of  a yellow,  red,  or 
brownish  black  colour,  or  pitch  black  ( Mountain  Soap).  The 
yellow  is  translucent  in  the  edges,  the  red  is  nearly  translucent, 
and  the  brownish  black  opaque.  It  yields  to  the  nail,  but  has 
a conchoidal  fracture  ; gives  a shining  streak,  adheres  to  the 
tongue,  and  has  a greasy  feel : specific  gravity  1 .4  to  2.0.  It 
melts  into  a slag.  Immersed  in  water  it  breaks  in  pieces. 

This  substance  is  found  in  wackc  and  basalt,  from  the  de- 
composition of  which  it  may  be  supposed  to  arise. 

Jt  occurs  in  Silesia,  Hessia,  aud  near  Sienna  in  Italy. 


* Whence  the  name. 
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In  the  section  of  the  cliffs  near  the  Giant’s  Causeway,  Ire- 
land, basalt  is  interstratified  with  red  bole  or  ochre ; one  stra- 
tum, eight  feet  thick,  is  described  as  being  between  bole  and 
basalt ; whence  it  may  be  concluded  that  in  this  instance  bole 
is  a decomposed  basalt. 

Mountain  soap  is  found  in  the  trap  rocks  of  the  Isle  of  Sky. 

12.  LEMNIAN  EARTH. 

Sphragid  W. 

Lemnian  earth  is  yellowish  grey,  or  white,  frequently  with 
ochreous  spots  on  the  surface.  The  fracture  is  earthy;  it  is 
dull,  has  a meagre  feci,  adheres  slightly  to  the  tongue,  and 
when  immersed  in  water,  it  falls  to  pieces,  evolving  numerous 
air-bubbles.  Klaproth  found  it  to  consist  of  silex  66,  alumine 
14.50,  oxide  of  iron  6,  water  8.50,  together  with  very  minute 
portions  of  lime  and  magnesia,  and  3.50  of  natron. 

It  is  dug  once  a year  with  much  ceremony  in  the  isle  of 
Lemnos,*  in  the  Mediterranean,  w’here  only  it  is  found.  It  was 
formerly  used  in  medicine ; when  impressed  with  the  seal  of 
the  Grand  Seignior,  it  was  sold  under  the  name  of  terra  sigillata. 

13.  CIMOLITE. 

Cimolite  H. 

Cimolite  is  of  a light  greyish-white,  inclining  to  pearl-grey, 
but  by  exposure  to  air  it  acquires  a reddish  tint;  it  occurs 
massive,  and  of  a somewhat  slaty  texture ; is  opaque,  dull, 
and  of  an  earthy  fracture  ; yields  to  the  nail,  and  adheres  to  the 
tongue.  It  often  encloses  small  grains  of  quartz.  It  consists 
of  63  parts  of  silex,  23  of  alumine,  1 .25  of  oxide  of  iron,  and 
12  of  water.  Its  specific  gravity  is  2.  It  is  infusible. 

It  abounds  in  the  island  of  Cimola,  + now  called  Argenteria, 
situated  near  that  of  Milo.  It  was  employed  by  the  ancients, 
and  still  is  by  the  inhabitants  of  the  island,  for  some  of  the  pur- 
poses to  which  fuller’s  earth  is  applied. 

14.  MOUNTAIN-MEAL. 

Bergmehl.  Fabbroni. 

This  singular  mineral  was  found  in  the  form  of  a bed,  by 
Fabbroni,  at  Santa  Fiora,  between  Tuscany  aud  the  Papal 
dominions;  it  is  formed  into  bricks  so  light  as  to  swim  on  water. 
It  consists,  according  to  Klaproth,  of  silex  7 9j  alumine  5,  oxide 
of  iron  3,  water  12. 


* Whence  Lemnian  earth. 
+ WUcuce  Cimolite. 
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15.  BLACK  CHALK. 

Zeichenscheifer  W.  Argile  Schisteuse  graphique  H.  Schists  a dcssiner  Br. 

Ampelite  graphique  Bt. 

This  mineral  is  of  a greyish  or  bluish  black  colour ; it  has  a 
slaty  texture,  is  meagre  to  the  touch,  and  soils  the  fingers. 
It  is  found  in  primitive  mountains,  accompanying  argillaceous 
schistus,  particularly  that  which  is  aluminous,  to  which  it  is 
nearly  allied  ; and  is  said  to  occur  occasionally  in  the  neigh- 
bourhood of  coal  formations.  It  is  met  with  in  France,  Spain, 
Italy,  Iceland,  and  in  Bareith.  That  from  the  latter  place 
yields  by  analysis  about  64  parts  of  silex,  11  of  alumine,  11  of 
carbon,  with  small  proportions  of  iron  and  water. 

It  is  used  both  in  drawing  and  painting;  its  streak  on  paper 
is  quite  black. 

It  occurs  near  Pwllhelli  in  Caernarvonshire,  and  in  Isla,  one 
of  the  Hebrides. 

16.  PIPE  CLAY. 

It  is  of  a greyish  or  yellowish  white  colour,  an  earthy  fracture, 
and  smooth  greasy  feel;  it  adheres  pretty  strongly  to  the  tongue, 
and  is  very  plastic  and  tenacious.  It  is  infusible.  It  is  manu- 
factured into  tobacco  pipes,  and  is  the  basis  of  the  Queen’s- 
ware  pottery.  An  extensive  stratum  of  pipe  clay  lies  in  a hori- 
zontal position  above  the  chalk,  extending  from  Handfast  point 
to  beyond  Corfe  Castle  in  Dorsetshire.  It  may  be  traced  in 
the  hills  near  Poole,  and  is  found  in  many  parts  of  that  exten- 
sive tract  called  the  Trough  of  Poole. 

* i 

17.  potter’s  clay. 

Potter’s  Clay  is  plastic,  and  disintegrates  by  exposure ; is  gene- 
rally of  a reddish,  bluish  or  greenish  colour,  and  has  a soft,  and 
often  greasy  feel.  When  mixed  with  sand,  it  is  made  into  bricks 
and  tiles.  A variety  found  in  the  forest  of  Dreux,  in  France, 
employed,  on  account  of  its  infusibility,  in  the  making  of  tiles 
for  the  porcelain  furnaces,  consists  of  43  parts  of  silex,  33  of 
alumine,  3 of  lime,  1 of  iron,  and  18  of  water.  Most  part  of 
the  clay  used  in  the  potteries  in  Staffordshire  and  Newcastle 
upon  Tyne,  is  said  to  be  found  near  Teignmouth  in  Devonshire, 
and  is  probably  from  some  of  the  beds  of  the  red  marie.  That 
of  Hampshire  yields  by  analysis  51  parts  of  silex,  25  of  alumine, 
3 of  lime,  with  a trace  of  manganese  and  some  water.  Potter’s 
clay  is  found  among  the  beds  constituting  the  plastic  clay  for- 
mation, as  near  Reading,  and  in  some  places  the  upper  part  of 
the  London  clay  is  used  in  coarse  Potter’s  work. 
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1 8.  LOAM. 

Loam  or  brick  earth,  varies  very  much  in  appearance,  tex- 
ture, and  composition.  It  usually  contains  a considerable  pro- 
portion of  sand ; which,  nevertheless,  is  frequently  added  by 
the  brick-maker.  It  lies  in  ahundauce  on  the  London  clay, 
and  frequently  rests  upon  au  interposed  bed  of  sand.  The 
organic  remains  contained  in  it  are  few,  but  it  sometimes  con- 
tains the  teeth  of  the  elephant.  It  is  often  alluvial,  and  mostly 
requires  the  addition  of  chalk. 

FAIJLUNITE.  TRICKLASITE.  • 

Trickla&ite  Leonhard. 

It  occurs  in  masses,  and  in  layers  about  one  fourth  of  an  inch 
thick,  and  of  a dark  red-brown  colour  and  opaque,  but  when 
reduced  to  small  fragments  it  is  trausluceut  and  of  a yellowish 
brown  colour  by  transmitted  light : it  scratches  glass,  leaving 
its  own  powder  on  the  glass  of  a greyish  white  colour,  and  it 
yields  to  the  knife.  The  texture  is  not  generally  crystalline, 
and  the  lustre  is  waxy,  but  according  to  Leonhard  it  may  be 
cleaved  into  a right  prism  of  110°  and  70°.  It  occasionally  ex- 
hibits a tendency  to  the  form  of  a six-sided  prism ; and  analysis 
shews  that  some  alliance  exists  between  this  mineral  and 
Gieseckite,  and  may  hereafter  prove  that  they  are  identical. 
Analysis  by  Heisinger,  silex  46.74,  aiumine  26 .73,  magnesia 
2.97,  oxide  of  iron  5.11,  water  12.5. 

• It  occurs  at  Fahlun  in  Sweden,  imbedded  in*  a slaty  talcose 
rock,  in  a copper  mine.  By  Lucas  it  is  suspected  to  be  a va- 
riety of  Pyroxene,  with  which  it  seems  to  possess  no  affinity. 

HARMOTOME. 

Kreutzstein  W.  I larmolome  H.  Bt.  Pierre  Cruciforme  Br.  Cross-stone  J. 

Harmotome  sometimes  occurs  in  flattish  quadrangular  prisms, 
terminated  by  rhombic  planes,  replacing  the  solid  angles  of  the 
prism;  these  crystals  often  cross*  each  other  lengthwise  and 
at  right  angles,  so  that  their  axes  coincide.  The  crystals  yield 
to  mechanical  division  parallel  to  the  planes  and  both  diagonals 
of  a right  rectangular  prism,  which  is  the  form  of  the  primary 
crystal.  The  colour  of  this  mineral  is  greyish-white  ; it  is  trans- 
lucent with  a somewhat  pearly  lustre,  and  is  hard  enough  to 
scratch  glass.  Its  specific  gravity  is  2.35;  and  it  is  composed 

* Harmotome  signifies,  that  which  divide*  along  the  joints;  alluding  pro- 
bably to  the  c*wy  separation  of  the  cross  crystals  from  each  other,  where  they 
join. 
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of  49  per  cent,  of  silex,  16  of  alurnine,  18  of  barytes,  and  15  of 
water,  according  to  Klaproth.  Before  the  blow-pipe  it  fuses 
easily,  without  intumescence,  into  a diaphanous  glass ; with 
borax  into  a colourless  glass. 


M 


T 


Fig.  1.  The  primary  form,  a right  rectangular  prism,  of  which  certain  of 
Uie  angles  are  replaced  in  fig.  2,  reducing  it,  when  placed  in  another  direc- 
tion, to  a six-sided  prism,  of  which  the  edges  are  modified  in  fig.  3 by  narrow- 
planes,  which  are  increased  in  fig.  4,  and  complete  in  fig.  6,  and  so  increased 
m fig.  7 as  greatly  to  reduce  the  primary  planes,  and  to  give  a nearly  octo- 
hedral  form  to  the  crystal.  Fig.  5 represents  two  crystals  of  the  same  form 
as  fig.  6,  but  flatter,  crossing  each  other. 
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In  cruciform  crystals  it  occurs  in  metalliferous  veins,  mingled 
with  lamellar  carbonate  of  lime  and  sulphuret  of  lead,  at 
Andreasberg  in  the  Hartz ; it  is  also  met  with  both  in  perfect 
and  cruciform  crystals  at  Strontian  in  Argyleshire,  Scotland, 
and  at  Kilpatrick  hills  Dumbarton  accompanying  analcime. 
Solitary  crystals  also  occur  in  the  cavities  of  siliceous  geodes  at 
Oberstein  in  Saxony. 


AMIANTHOIDE* 

Amiantholde  H.  Bt. 

It  occurs  in  long  capillary  filaments  of  an  olive  green  colour, 
very  flexible,  and  extremely  elastic ; the  latter  character  points 

* From  it*  general  resemblance  to  amianthus. 

U 


Digitized  by  Google 


. 58 


Earthy  minerals. 

out  the  difference  between  this  substance  and  amianthus,  which 
though  it  is  very  flexible  is  not  at  all  elastic,  and  common  as- 
bestus  which  is  scarcely  flexible.  It  is  of  a brilliant  silky  lustre, 
and  is  composed  according  to  Vauquelin  of  47  silex,  1 1 lime, 
7 magnesia,  20  of  oxide  of  iron,  and  10  of  manganese. 

It  is  found  in  Oisans  in  France,  with  carbonate  of  lime,  epi- 
dote,  felspar,  quartz,  &c. 

I.  byssolite,*  Saussure. 

This  mineral  is  of  about  the  same  colour  as  amianthoide,  but 
differs  in  occurring  in  short  and  somewhat  stiff  filaments,  which 
are  apparently  rhombic  prisms,  implanted  perpendicularly  on 
the  surface  of  certain  stones,  in  the  manner  of  mosses.  It  has 
been  found  at  the  foot  of  Mont  Blanc,  and  also  near  Oisans  on 
gneiss. 


AUGITE.  PYROXENE.+ 

Augit  W.  Pyroxene  II. 

It  occurs  crystallized,  also  in  grains  and  amorphous.  The 
crystals  are  generally  small,  and  they  are  often  hemitrope  or 
macled.  It  occurs  of  a green  colour,  also  brown  or  brownish 
black,  sometimes  black,  with  or  without  lustre,  and  opaque. 
It  cleaves  parallel  to  the  sides  of  an  oblique  rhombic  prism  of 
87°  5'  and  92°  55'  by  the  reflective  goniometer,  which  therefore 
is  the  primary  form  of  its  crystals  ; the  terminal  planes,  however, 
parallel  to  which  it  does  not  cleave,  are  assumed,  but  con- 
firmed by  the  crystals  of  Pargas  in  Finland,  which  readily 
divide  parallel  to  the  terminal  plane,  owing  to  the  intervention 
of  calcareous  spar  between  the  lamina* : the  terminal  planes 
decline  from  one  acute  angle  of  the  prism,  to  the  other : it 
scratches  glass,  and  sometimes  gives  sparks  with  the  steel.  The 
black  variety  of  Frascati  yielded  to  Klaproth  48  of  silex,  5 of 
alumine,  24  of  lime,  8.75  of  magnesia,  12  of  oxide  of  iron, 
and  l of  manganese.  Analysis  of  that  of  Sala  in  Sweden  by 
Rose,  silex  54.86,  lime  23.57,  Magnesia  16.49,  protoxide  of 
iron  4.44,  protoxide  of  manganese  0.42,  alumine  0.21.  Be- 
fore the  blow-pipe  it  fuses  easily  into  a dark  coloured  glass. 

* From  its  resemblance  to  lichen  or  moss. 

+ Augile  from  the  Greek,  splendour;  in  allusion  to  the  brilliancy  of  its 
crystals;  Pyroxdna  signifying  a guest  in  the  domain  of  fire — unaltered  by 
heat. 
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Augite  is  met  with  in  the  productions  of  volcanoes ; hut 
whether  it  existed  in  certaiu  rocks,  previously  to  their  being 
subjected  to  volcanic  action,  or  whether  it  has  been  formed  in 
the  lavas  and  scoriaceous  matters  in  which  it  is  found,  since 
their  ejection,  is  matter  of  uncertainty  and  dispute.  The  greater 
number  of  mineralogists  incline  to  the  former  opinion.  It  is 
found  in  the  volcanic  countries  of  Vesuvius,  Etna,  Slromboli, 
Auvergne,  Teneriffe,  and  Bourbon,  &c.  It  is  also  said  to  occur 
in  the  basalts  of  Bohemia,  Hungary,  Transylvania,  Ilessia,  and 
in  the  iron  mines  of  Arendahl,  in  Norway.  The  crystals  met 
with  in  basalt  are  larger,  of  a finer  green,  and  more  brilliant 
thau  those  found  in  lavas. 

It  is  found  in  primitive  trap  in  Norway,  with  garnet,  mica, 
actynolite,  calcareous  spar,  &c.  and  in  primitive  limestone  in  the 
Pyrenees,  and  in  the  island  of  New  York,  United  States. 

In  Britain,  it  occurs  plentifully  interspersed  in  a substance 
somewhat  resembling  steatite  in  the  summit  rocks  of  Moel 
Shabod  and  Penmanmawr  in  North  Wales;  in  the  trap  dykes 
of  the  isle  of  Anglesea,  and  near  Bangor;  with  olivin  in  the 
basalt  of  Teesdale ; in  the  trap  rocks  around  Edinburgh  ; and 
in  the  Orkney  islands  and  several  of  the  Hebrides. 

The  five  following  substances  are  varieties  of  augite. 

h 2 
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1.  DIOPSIDE.* 

Diopsid  W.  Var.  de  Pyroxene  H.  Mussite.  Alalite. 

Diopside  occurs  in  prismatic  crystals,  which  are  colourless  or 
of  a green  colour  of  various  shades,  and  translucent  or  transpa- 
rent. Their  primary  form  is  an  oblique  rhombic  prism,  of  the 
same  form  and  measurement  as  that  of  augite.  The  crystals  are 
mostly  striated  longitudinally : they  have  a shining  lustre. 
They  may  be  cleaved  parallel  with  the  planes  of  the  primary 
prism,  but  the  terminations  are  most  difficult  of  attainment : 
diopside  scarcely  scratches  glass;  its  specific  gravity  is  3.310. 
According  to  Laugier  it  consists  of  silex  57.50,  lime  16.50, 
magnesia  18.50,  iron  and  manganese  6.  Before  the  blow-pipe 
it  fuses  alone  into  a colourless  semi-transparent  mass ; with 
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It  was  first  discovered  by  Bonvoisin  on  the  plains  of  Mussa 
in  Piedmont  in  veins  traversing  serpentine : it  is  accompanied 
by  epidote  and  garnet. 


2.  PYRGOM.  FASSAITE.+ 

This  mineral  is  generally  of  a dingy  green  colour,  assumes 
nearly  the  same  crystalline  form,  and  readily  yields  to  mecha- 
nical division  parallel  to  the  lateral  planes  of  a prism  of  the 
same  measurements  by  the  reflective  goniometer,  as  that  of 
augite. 

* From  the  Greek,  signifying  transparency;  in  allusion  to  the  (occasional) 
transparency  of  its  crystals. 

+ Fassaite  from  the  valley  of  Fassa  in  the  Tyrol,  where  it  was  discovered. 


borax  into  a diaphanous  glass. 
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It  is  found  in  the  valley  of  Fassa  in  the  Tyrol. 

3.  SA1ILITE. 

Sahlit  W.  Pyroxene  laminaire  gris-verdatre  H.  Malacolithe  Bt. 

Sahlite  occurs  in  prismatic  crystals  of  four  or  eight  sides, 
and  generally  with  inclined  summits ; it  is  of  a greenish  grey 
colour,  and  scarcely  hard  enough  to  scratch  glass  ; it  is  often 
translucent.  It  also  occurs  massive.  The  structure  is  lamellar, 
with  joints  parallel  to  the  planes  of  an  oblique  rhombic  prism, 
of  the  same  measurements  by  the  reflective  goniometer  as 
that  of  Augite ; the  primary  form  of  the  two  substances  is 
therefore  the  same,  but  sahlite  readily  allows  of  mechanical 
division  parallel  to  the  oblique  terminal  planes  of  the  prism, 
which  augite  rarely  does.  Specific  gravity  3.256.  Sahlite 
is  composed  of  53  of  silex,  3 of  alumine,  20  of  lime,  19  of  mag- 
nesia, and  4 of  oxide  of  iron  and  manganese,  according  to 
Vauquelin.  Analysis  of  a greenish  white  specimen  from  Tam- 
mare  in  Finland,  by  Von  Bonsdorff,  silex  54.83,  lime  24.76, 
magnesia,  18.55,  alumiue  0.28,  oxide  of  iron  0.99,  vol.  matter, 
0.32.  Before  the  blow-pipe  it  melts  per  se , with  slight  effer- 
vescence into  a translucent  glass.  It  is  dissolved  by  borax, 
microcosmic  salt  and  soda,  forming  with  them  a clear  glass. 
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It  has  been  found  in  the  silver  mines  of  Sahla*  in  Sweden. 
* Whence  Sahlite. 
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Jhiikalite.  Haikalite  W.  This  substance  so  completely  re- 
sembles Sahlite  in  its  external  characters,  that  although  it 
has  not  been  analysed  there  is  no  doubt  of  their  identity. 
The  form  of  the  crystal  is  precisely  that  of  Sahlite,  and  it 
affords  the  same  measurements  by  the  reflective  goniome- 
ter : it  cleaves,  also,  parallel  to  the  sides  and  summits 
of  an  oblique  rhombic  prism  similar  in  form  and  measure- 
ment to  the  primary  form  of  that  mineral,  with  which  it 
agrees  in  colour. 

It  is  found  in  granite,  with  calcareous  spar,  on  the 
banks  of  the  Lake  Baikal  + in  Siberia  ; in  a similar  situa- 
tion in  Scandinavia,  and  according  to  Jameson  in  primi- 
tive limestone  in  Rannock  in  Westmania,  in  Sweden,  and 
at  Buoen,  near  Auen,  in  Norway.  It  has  also  been  met 
with  in  the  mountain  of  Odon-Tchelon,  in  Siberia,  accom- 
panied by  mica,  beryl,  and  crystallized  phosphorescent 
carbonate  of  lime : and  near  Lake  Champlain  in  North 
America.  / / , • 


4.  EUCII YSIDEUITE. 

This  mineral  has  very  lately  been  introduced  into  this  country 
only  in  the  form  of  prisms,  having  the  same  measurements 
as  those  of  Augite,  but  they  are  without  regular  terminations 
of  any  sort.  The  surface  is  considerably  brilliant,  although  it 
generally  possesses  a somewhat  ochreous  tinge,  and  from  its 
easy  fusibility  it  may  be  considered  as  an  Augite,  of  which  iron 
enters  into  the  composition  in  an  uncommon  degree. 

It  is  found  at  Bairun’s-grube,  Norway. 


5.  COCCOLITE. 

Kokkolith  W.  Pyroxene  gramiliformc  H. 

The  Coccolitc  is  of  various  shades  of  green  and  bluish  green, 
and  orcurs  in  little  translucent  masses,  or  in  grains  * of  irregular 
shapes,  which  are  very  slightly  coherent  j it  is  hard  enough  to 
scratch  grass : the  structure  is  lamellar,  and  the  lustre  vitreous. 
It  consists  of  50  per  cent,  of  silex,  1.5  of  alumine,  24  of  lime, 
10  of  magnesia,  7 of  oxide  of  iron,  and  3 of  oxide  of  manganese, 
according  to  Yauqueliu.  It  is  infusible.  Specific  gavity  3.3. 


+ Whence  Boikalitc. 

* Whence  Coccolite  from  the  Greek,  signifying  a grauular  stone. 
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It  is  said  to  have  been  met  with  only  in  primitive  countries  ; 
in  certain  veins  near  Arendahl,  in  Norway,  and  Nericia,  in 
Sweden  ; and  in  the  iron  mines  of  Hellesta  and  Assebo,  in 
Sndermania.  It  also  is  found  at  West  Chester,  in  New  York, 
North  America,  and  near  Lake  Champlain  in  Vermont,  fre- 
quently in  large  masses  of  various  colours.  When  mixed  with 
serpentine  it  has  been  termed  Lherzolite . 


HORNBLENDE. 

Hornblende  W.  Var.  de  Amphibole  H. 

Hornblende  occurs  crytallized,  massive,  and  slaty. 

Crystallized  hornblende  is  found  in  prismatic  crystals,  occa- 
sionally distinct,  but  more  often  confusedly  aggregated,  and  fre- 
quently macled.  The  crystals  cleave  readily  and  with  brilliant 
surfaces,  parallel  to  the  sides  of  a rhombic  prism  of  124°  30'. 
and  55°  30'.  by  the  reflective  goniometer,  but  not  parallel  to 
the  terminal  planes,  which  are  assumed  to  be  oblique  to  the 
axis  of  the  prism ; and  hence  the  primary  crystal  is  an  oblique 
rhombic  prism,  the  declination  of  the  terminal  planes  being 
from  one  obtuse  angle  of  the  prism  to  the  other.  It  is  of  a 
dark  bottle  green  colour,  or  a brownish  green,  or  brown  ap- 
proaching to  black  ; but  when  pulverized  or  bruised,  of  a 
greenish  grey  : its  lustre  is  shining  ; it  yields  pretty  easily  to 
the  knife  ; is  opaque,  or  only  translucent  on  the  edges ; is 
tough,  and  indented  by  the  stroke  of  a hammer.  Its  specific 
gravity  is  3.6.  It  consists,  according  to  Klaproth,  of  silex  42, 
alumine  12,  lime  11,  magnesia  2.25,  oxide  of  iron  30,  ferru- 
ginous manganese  0.25,  wrater  0.25.  Analysis  of  a deep  green 
variety  from  Aker  by  Bonsdorff,  silex  47.  21,  alumine  13.  84, 
lime  12.  73,  magnesia  21.  86,  protoxide  of  iron  2.  28,  protoxide 
of  manganese  0.57,  fluoric  acid  0.90,  water  0.44.  The  almost 
white  varieties  differ  in  possessing  less  iron,  and  more  of  their 
earthy  ingredients ; in  the  black,  the  iron  has  been  found  to 
amount  to  about  19  parts.  Dark  green  lamellar  hornblende 
fuses  alone,  before  the  blow-pipe  with  effervescence  and  intu- 
mescence into  a black  brilliant  glas#.s : tbe  black  crystallized 
fuses  readily  with  violent  bubbling  into  a brown  grey  opaque 
glass. 
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Massive  Hornblende  is  of  a crystalline  structure,  consisting  of 
minute  and  often  of  long  crystals  intersecting  each  other, 
sometimes  confusedly  radiating.  It  often  assumes  a ferru- 
ginous brown  on  the  surface  frem  decomposition.  It  is 
commonly  very  tough  and  difficult  to  break. 

Hornblende  slate , Hornblende  Sehiefer  W.  It  is  commonly 
of  a greenish  black  colour ; and  in  this  as  well  as  its 
other  characters,  agrees  with  the  massive,  except  that  this 
is  of  a slaty  or  schistose  structure. 

Hornblende  is  a very  abundant  mineral,  since  it  is  occasionally 
found  in  many  varieties  of  rock,  and  sometimes  enters  very 
largely  into  their  composition.  It  is  occasionally  found  both 
in  basalt  and  lava. 

It  is  found  in  almost  every  country. 

In  Britain,  it  occure  occasionally,  though  but  sparingly  in 
Cornwall,  as  art  ingredient  in  the  greenstone  of  Mullyan  Cove ; 
perhaps  in  the  greenstones  or  basalts  of  our  coal-formations,  and 
forms  the  prevailing  rock  of  the  Malvern  hills.  In  the  sienite, 
gneiss,  and  mica-slate  of  Scotland,  and  in  the  traps  of  that 
country  and  most  of  the  Scottish  Isles. 

There  are  several  minerals  which  are  justly  considered  as 
varieties  of  hornblende. 

1.  basaltic  hornblende.  . 

Basaltische  Hornblende  W.  Var.  de  Amphibole  H. 

Basaltic  hornblende  is  usually  met  with  in  opaque  single 
crystals ; it  sometimes  affects  the  magnetic  needle.  The  usual 


05 


Silexy  Alumine  y Lime , Magnesia , Sfc. 

colour  of  this  mineral  is  black ; or  brownish  black,  occasioned 
by  a slight  decomposition.  The  crystals  are  six-sided,  and  va- 
riously terminated  by  three  or  four  planes;  but  are  sometimes 
• dissimilar  at  the  two  extremities,  in  which  case  they  are  macled 
or  hemitrope  crystals;  their  primary  form  is  identical  with 
that  of  common  hornblende : the  crystals  have  a vitreous  lustre* 
and  are  hard  enough  to  scratch  glass.  The  specific  gravity  o€ 
this  mineral  is  3.25  ; and  it  is  composed,  according  to  Klaproth* 
of  47  per  cent,  of  silex,  26  of  alumine,  8 of  lime*  2 of  magne- 
sia, and  15  of  iron. 

It  melts  with  difficulty  into  a blackish  glass. 

It  is  most  commonly  found  in  basalt  and  lava*  but  occur* 
more  sparingly  in  wacke  and  certain  porphyries. 

According  to  Jameson,  it  occurs  in  the  flcetz-traps  of  the  Saxon 
Erzegebirge,  Bohemia,  Silesia,  Bavaria,  flungary,  Italy,  France* 
and  Spain.  , 

In  Britain,  in  the  basalt  of  Arthur’s  Seat  and  other  hills  near 
Edinburgh,  in  that  of  Fifeshire,  and  in  that  of  the  Isles  of 
Mull,  Canna,  Eig,  and  Sky.  It  is  also  said  to  be  found  in  the 
basaltic  rocks  of  England  and  Ireland.- 

2.  PA.RGASITE* 

It  occurs  disseminated  in  somewhat  round  semi-crystalline 
masses,  and  in  six-sided  crystals  with  diedr&l  summits.  It 
yields  to  cleavage  parallel  to  the  lateral  planes  of  a rhombic 
prism,  of  the  same  measurements  as  the  oblique  rhombic  prism 
of  hornblende,  but  not  parallel  to  the  terminal  planes.  In  fact 
it  is  difficult  to  point  out  any  difference  between  hornblende 
and  pargasite,  except  that  the  latter  is  somewhat  translucent, 
and  of  a lighter  green,  or  more  generally  of  a bottle  green  co- 
lour. It  is  harder  than  fiuor,  and  scratches  glass,  but  is  scratched 
by  quartz.  Specific  gravity  3.11.  It  is  said  to  consist  of  silex 
42.01,  magnesia  18.27,  lime  14.28,  alumine  14.08,  oxide  of 
iron  3.52,  oxide  of  manganese  1.02,  oxide  of  a metal  not  in- 
vestigated 0.33,  fluoric  acid  and  water  3.00.  Thomson’s  Annals. 
The  effects  of  the  blow-pipe  on  it  are  the  same  as  upon  black 
crystallized  hornblende,  except  that  the  glass  is  less  coloured. 

M on  M' 

M'on  k 118.10 

M on  g or  M'  on  g'  68.48 

g on  * 105.3* 

g on  g 147.54 

It  is  found  at  Pargas*  near  Abo  in  Finland  in  calcareous  spar. 

a 

. * Whence  Pargaaite. 
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3.  II  ED  EX  BERG  I TE< 

, • Hedenbcrgit  Leonhard. 

This  mineral  is  of  a dark  bottle,  or  of  a blackish  green  colour, 
and  possesses  much  of  the  external  characters  of  those  varieties 
of  hornblende  in  which  iron  prevails,  and  agrees  with  that  sub- 
stance in  yielding  readily  to  mechanical  division  parallel  to  the 
sides  of  a rhombic  prism  of  124°.  30',  & 55°.  30',  by  the  reflec- 
tive goniometer.  It  occurs  massive  ; its  specific  gravity  is  3.154. 
It  was  first  analysed  by  HedeDberg,*  according  to  whom  it 
consists  of  silex  40.62,  alumine  0.37,  water  16.5?,  protoxide  of 
iron  35.25,  oxide  of  manganese  0.75,  carbonic  acid  4.93 ; but 
It  is  said  to  have  been  since  analysed  by  Rose,  who  found  it  to 
consist  of  silex,  lime,  and  protoxide  of  iron.  According  to 
Berzelius,  alone  it  gives  off  no  water,  but  fuses  in  the  forceps 
with  exceeding  slight  effervescence  into  a black  shining  glass ; 
■with  borax,  easily  into  a glass  coloured  by  iron. 

It  is  found  near  Morroorsgrufva  near  Tunaberg  in  Sweden, 
accompanied  by  calcareous  spar,  quartz,  and  mica. 

4.  CAIIINTHIX. 

This  mineral  also  yields  to  cleavage  parallel  to  the  sides  of 
an  oblique  prisin  of  the  same  measurements  as  that  of  horn- 
blende, by  the  reflective  goniometer,  but  one  plane  is  more 
brilliant  than  the  other,  and  possesses  a somewhat  metallic 
lustre.  It  is  of  a green  colour  and  very  soft. 

It  occurs  in  the  Sau  Alpe  in  Carinthia,+  accompanied  by 
quartz,  hornblende,  and  kyanite. 

5.  TREMOLITE.^ 

Tremolith  W.  Var  de  Amphibole  H.  Tremolite  Br.  Grammatite  Bt. 

Crystallized  Tremolite.  Common  Tremolite  J.  Its  general 
colour  is  white  (Amphibole  b lane  H),  which  sometimes 
has  a greenish,  bluish,  yellowish  or  reddish  tinge  : it  oc- 
curs in  masses  composed  of  delicate  crystalline  fibres  which 
sometimes  radiate,  and  in  very  flat,  and  deeply  striated 
four,  six,  or  eight  sided  prisms,  rarely  terminated  by  die- 
dral  summits.  It  cleaves,  with  brilliant  surfaces  parallel 
to  the  sides  of  a rhombic  prism  of  the  same  measurement 
as  that  of  hornblende,  by  the  reflective  goniometer ; and 
the  crystals  of  tremolite  often  exhibit  the  appearance  of 

* Whence  it  was  named  Hedenbergite. 

+ Whence  Carinthin  ? 

J Tremolite  from  the  valley  of  Tremola,  where  it  was  first  discovered. 
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fissures  which  are  oblique  to  the  axis  of  the  prism.  It  is 
semi-transparent  or  translucent,  and  hard  enough  to  scratch 
glass,  but  is  very  brittle  ; it  becomes  phosphorescent  both 
by  heat  and  friction.  Its  specific  gravity  is  2.9.  It  con- 
sists according  to  Laugier  of  silex  50,  lime  18,  magnesia  25, 
carbonic  acid  and  water  5.  Before  the  blow-pipe,  it  fuses 
by  a very  strong  heat  into  an  almost  opaque  grey-white 
mass. 

Granular  Tremolite.  It  occurs  white  slightly  tinged  with 
green,  is  fine  grained,  the  fracture  is  uneven,  and  has 
very  much  the  aspect  of  some  varieties  of  marble.  It  is 
described  by  Dr.  Mac  Culloch  as  occurring  in  Glen  Tilt  in 
Scotland. 

Fibrous  Tremolite.  Glassy  Tremolite  J.  This  variety  differs 
from  the  preceding,  only  in  the  arrangement  of  its  parts. 
It  appears  to  consist  of  minute  crystals,  which  sometimes 
are  so  intimately  associated  as  to  become  massive.  They 
occasionally  diverge.  It  is  commonly  intersected  by  cross 
seams,  like  fractures.  It  is  generally  translucent  and 
brittle.  It  has  a shining  or  pearly  lustre. 

Asbestiform  Tremolite.  Asbestous  Tremolite  J.  It  occurs  in 
masses  consisting  of  fasciculated  groups  of  minute  diverg- 
ing fibres  ; its  fracture  exposes  a delicately  fibrous  tex- 
ture, with  a glistening,  pearly  or  silky  lustre.  Occasionally 
it  is  radiating.  It  becomes  phosphorescent  by  friction, 
which  is  not  the  case  with  common  asbestus,  which  it 
much  resembles.  Before  the  blow-pipe,  that  from  Sheffield, 
in  Massachusets,  bubbles  and  fuses  with  great  difficulty 
into  a vitreous  mass. 

> In  the  valley  of  Tremola,  Tremolite  occurs  in  dolomite,  as 
well  as  in  Switzerland  and  in  the  United  States  of  North  Ame- 
rica. It  is  found  in  Norway  and  Bohemia,  on  Mount  Vesuvius, 
and  in  several  places  in  the  United  States  in  limestone.  In 
Corsica  in  talc  ; near  Nantes  in  granite  abounding  in  felspar. 
It  occurs  in  most  European  countries;  also  on  the  banks  of 
the  lake  Baikal  in  Siberia. 

In  Britain,  fibrous  tremolite  occurs  at  Clicker  Torr  in  Corn- 
wall, in  dark  green  scrpeutine  with  asbestus,  and  at  Stenna 
Gwyn  on  decomposed  granite  with  uranite.  In  Scotland, 
Tremolite  occurs  in  primitive  limestone  in  Aberdeenshire  and 
Icolmkill ; in  basalt  in  the  Castle  rock,  Edinburgh  ; in  Glen- 
elg  in  Inverness-shire,  and  in  the  marble  of  Glen  Tilt.  It  is 
found  in  the  isles  of  Unst,  Tiree,  and  Harris. 

i 2 
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C ala  mite.*  It  occurs  in  rhombic  prisms  of  a light  green  colour, 
translucent,  striated  longitudinally,  and  yielding  to  me- 
chanical division  readily,  parallel  to  the  sides  of  a rhombic 
prism  of  the  same  measurements  as  that  of  hornblende,  by 
the  reflective  goniometer.  The  crystals  are  traversed  by  fis- 
sures nearly  parallel  to  the  terminating  planes  of  the  pri- 
mary crystal  of  hornblende.  This  mineral  is  soft,  and  in 
the  form  of  its  crystal  resembles  Tremolite. 

It  occurs  in  serpentine  with  magnetic  iron  and  calca- 
reous spar,  near  Normark  in  Sweden. 

JPyralloUle . Pyrallolit,  Nordenskiold.  This  mineral  occurs 
both  massive,  and  crystallized  in  flat  rhombic  prisms 
greatly  resembling  those  of  tremolite,  and  is  divisible 
parallel  to  the  planes  of  a rhombic  prism  ; but  it  cleaves 
more  readily  in  one  direction  than  the  other,  apparently 
also  to  its  lesser  diagonal,  but  not  with  brilliant  surfaces, 
the  prisms  are  generally  above  an  inch  in  length,  are 
described  as  being  occasionally  of  a greenish  tinge,  but  by 
exposure  becoming  yellowish  or  pale  yellow,  and  are  then 
very  soft  and  friable.  It  is  opaque  in  the  mass,  but  when 
reduced  to  thin  laminae  parallel  to  the  principal  cleavage, 
it  is  translucent.  Specific  gravity  9.57.  If  thrown  in 
the  state  of  powder  upon  a red  hot  iron,  its  gives  out  a 
bright  bluish  phosphorescence.  Analysis  by  Nordenskiold, 
silex  56.6,  alnmine  3.4,  lime  5.6,  magnesia  93.4,  oxides  of 
iron  and  manganese  1.1,  bituminous  matter  and  loss  6.4. 
Before  the  blow-pipe  it  first  becomes  blackish,  afterwards 
white,  and  the  edges  are  reduced  to  a white  enamel. 

It  is  found  at  Pargas  in  Finland  in  calcareous  spar, 
with  augite,  felspar,  and  scapolite. 

6.  ACTYNOLITE. 

Strahlstein  W.  Var  de  Amphibole  H. 

This  mineral  is  of  a pale  green  colour,  which  sometimes  Is 
yellowish  or  brownish.  It  may  be  divided  into  three  varieties, 
crystallized,  asbestiform,  and  glassy. 

Crystallized  Aclynolite  occurs  in  single  crystals,  but  more 
often  in  columnar  masses  consisting  of  hexahedral  prisms,  which, 
in  the  general,  are  not  regularly  terminated,  but  which  yield 
by  mechanical  division  a prism  of  the  same  measurements  as 
that  of  common  hornblende.  It  has  a shining  lustre,  and  is 
translucent  or  transparent  j it  also  occurs  in  fine  fibres,  having 

* Catamite;  calamus  (Latin)  a reed ; from  the  appearance  of  its  crystal. 
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a silky  lustre,  and  sometimes  disposed  in  a radiating  form.* 
It  is  hard  enough  to  scratch  glass : its  specific  gravity  is  about 
3.3.  Crystallized  actynolite,  according  to  Bergmann,  is  com- 
posed of  64  per  cent,  of  silex,  2.70  of  alumine,  9.30  of  lime, 
20  of  magnesia,  and  4 of  oxide  of  iron.  It  melts  into  a greenish 
enamel. 

Asbcstiform  actynolite  occurs  of  a green,  greenish  grey,  and 
brownish  green,  both  massive,  and  in  capillary  crystals 
which  are  elastic.  The  crystals  are  sometimes  disposed  in 
wedge-shaped  masses,  or  in  radii,  sometimes  promiscu- 
ously aggregated ; they  are  opaque  or  slightly  translucent 
on  the  edges.  It  melts  before  th6  blow-pipe  into  a 
yellowish  brown  opake  glass.  Its  constituents  are  nearly 
the  same  as  the  preceding.  The  Bt/ssolite  of  Saussure, 
which  has  already  been  noticed  as  a variety  of  amianthoide, 
is  by  some  supposed  to  be  this  mineral. 

' Glassy  actynolite.  It  differs  from  the  preceding  variety  in 
possessing  an  external  lustre,  which  is  vitreous  Inclining  to 
pearly,  and  in  being  translucent  and  brittle. 

i 

Actynolite  is  chiefly  found  in  primitive  rocks;  as  iu  gneiss, 
mica-slate,  and  limestone. 

It  occurs  in  long  six-sided  prisms  imbedded  in  white  talc,  at 
Zillerthal,  in  the  Tyrol,  and  in  Mount  St.  Gothard;  it  is  also 
met  with  near  Salzburg,  in  Saxony;  in  Norway;  and  in  Pied- 
mont. 

In  Britain,  it  occurs  in  the  copper  veins  of  the  Maudlin  mine, 
near  Lostwithiel  in  Cora  wall ; the  glassy,  with  tin  in  Huel  Unity, 
pear  St.  Die,  and  the  asbestiform  in  the  rocks  of  the  coast  near 
St.  Michael’s  mount.  The  glassy  variety  occurs  in  globular 
concretious  in  the  amygdaloid  of  Caer  Caradoc  iu  Wales.  In 
Scotland,  the  crystallized  is  found  at  Eilan  Reach,  in  Glen  Elg, 
Inverness-shire;  in  Slcat  in  Sky,  and  in  the  Isle  of  Lewis;  the 
glassy  in  Sky# 


ANTHOPHYLLITE.+. 

Anthophyllite  H.  J. 

Anthophyllite  is  of  a brownish  colour,  and  glistening,  pearly, 
pseudo-metallic  lustre ; it  occurs  massive,  the  mass  consisting 
of  crystals  or  crystalline  fibres  often  disposed  in  a radiating 
form ; the  crystals  may  be  cleaved  parallel  to  the  lateral 
planes  of  a rhombic  prism  of  about  125°  and  55°,  and  both>its 

* Whence  Actynolite  from  the  Greek,  in  allusion  to  the  Min's  rays. 

+ From  its  resemblance  in  colour  to  tile  Aulbopliylliun,  a flower. 
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diagonals ; the  latter  are  not  brilliant.  The  prism  is  generally 
traversed  by  natural  crevices  nearly  at  right  angles  to  the  axis  * 
of  the  prism ; it  is  feebly  translucent  on  the  edges ; it  is  scarcely 
hard  enough  to  scratch  glass,  but  scratches  fluate  of  lime.  Its 
specific  gravity  is  about  3.3.  By  analysis  it  is  found  to  consist 
of  56.01  of  silex,  13,30  of  alumine,  14  of  magnesia,  3.33  of 
lime,  6 of  oxide  of  iron,  6 of  oxide  of  manganese,  and  1.43  of 
water.  It  is  infusible  before  the  blowpipe  alone ; with  borax, 
it  fuses  with  difficulty  into  a glass  coloured  by  iron. 

It  occurs  at  Kongsberg  in  Norway,  with  hornblende,  and  is 
said  to  have  been  discovered  in  granite  in  Mecklenberg : it  is 
found  in  Greenlaud. 


HYPERSTHENE.* 

Labradorische  Hornblende  W.  Var.  de  Diallage  Metallolde  H. 

Hyperstliine  Bt. 

Hypersthene  is  met  with  either  massive,  or  imbedded  in 
rocks.  Its  colour  is  dark  brown,  or  greenish  black;  it  has  a 
lamellar  structure  parallel  with  the  diagonals  and  sides  of 
rhombic  prism  of  about  87*  and  93°.  The  cleavage  of  one  side 
of  the  prism  is  more  easily  obtained  than  the  other.  When 
fractured,  it  exhibits  reflections  which  are  strongly  metallic, 
and  sometimes  greenish,  sometimes  of  a copper  red  colour: 
this  lustre  is  observable  in  one  directiou  but  not  in  the  other; 
when  reduced  to  very  thin  laminae,  it  is  translucent,  with  a 
slight  tinge  of  green  in  one  direction,  but  opake  in  the  other; 
when  pulverized  it  is  dark  grey;  it  yields  to  the  knife.  Its 
specific  gravity  is  3.38;  and  it  consists  of  54.25  of  silex,  2.25 
of  alumine,  1.5  of  lime,  14  of  magnesia,  24.5  of  oxide  of  iron, 
and  1 of  water.  Before  the  blow-pipe,  on  charcoal,  it  fuses 
easily  into  a greyish  green  opaque  glass;  with  borax  into  a 
greenish  glass. 

It  was  first  found  on  the  coast  of  Labradore,  whence  the 
name  Labradore  hornblende , chiefly  in  rolled  masses,  but  it 
also  occurs  as  a constituent  of  a rock  chiefly  consisting  of 
Labradore  felspar;  and  has  also  been  found  crystallised,  as  I 
am  informed  by  T.  Allen,  Esq.  of  Edinburgh,  in  Greenland  by 
Geisecke. 

✓ 

* From  the  Greek,  in  allusion  to  its  difficult  frangibility. 
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SCHILLER  SPAR .♦ 

Schillerstein  W.  Var.  de  Diallage  metallolde  H.  Schillerspath  Br. 

Diallage  chatoyante  Bt. 

It  is  of  an  olive,  or  bottle  green  colour,  occasionally  brownish 
green,  and  when  held  in  certain  directions,  has  a shining  lustre, 
which  is  occasionally  somewhat  metallic:  it  is  opake  and  yields 
to  the  knife.  It  fuses,  though  with  some  difficulty,  into  a 
blackish  enamel.  By  one  analysis  it  yielded  41  of  silex,  3 of 
alumine,  1 of  lime,  29  of  magnesia,  14  of  oxide  of  iron,  and  10 
of  water. 

It  is  commonly  found  in  serpentine,  occasionally  in  other 
rocks,  as  in  greenstone  at  Basta  in  the  Hartz.  It  occurs  in 
serpentine  at  Zo blitz  in  Saxony,  in  Salzburg,  and  in  the  Tyrol. 

In  Britain,  it  is  found  in  Cornwall,  in  serpentine,  in.Coverack 
Cove,  and  near  St.  Keverne;  in  the  same  rock  in  Anglesea; 
in  Scotland,  as  between  Ballantrae  and  Girvan  in  Ayrshire, 
and  at  Portsoy  in  Banffshire ; in  greenstone  rocks  in  Fifeshire, 
and  in  porphyritic  rocks  on  Caiton-hill  and  at  Dumbarton. 

SMARAGDITE/+ 

Smaragdit,  Saussure.  Diallage  verte  H.  Diallage  J. 

Smaragdite  is  of  a brilliant  or  emerald  green  colour,  and  of 
a silky  or  pearly  lustre,  and  transparent  at  the  edges,  some- 
times opaque : it  is  scarcely  so  hard  as  glass,  and  yields  to  the 
knife ; it  has  a laminated  structure,  with  joints  parallel  to  thb 
sides  and  diagonals  of  a slightly  rhombic  prism.  Its  specific 
gravity  is  3;  and  it  is  composed  of  50  of  silex,  21  of  alumine, 
13  of  lime,  3 of  magnesia;  the  remainder  being  oxide  of  chrome 
and  oxide  of  iron,  according  to  Vauquelin.  It  fuses  into  a grey 
or  greenish  enamel. 

It  is  found  massive,  or  disseminated  in  rounded  masses  of  the 
Saussurite,  on  the  banks  of  the  Lake  of  Geneva:  near  Turin  it 
occurs  at  the  foot  of  the  mountain  Mussinet;  in  Coisica  im- 
bedded in  felspar,  or  with  Saussurite ; in  the  latter  on  Mount 
Rosa  in  Switzerland. 


ASBESTUS. 

i 

There  are  several  varieties  of  Asbestus.  They  are  generally 
of  a fibrous  texture,  but  vary  in  respect  of  flexibility.  The 
fibres  of  asbestus  have  not  yet  been  seen  in  any  very  determi- 
nate form,  but  liauy  regarded  some  which  fell  under  his  obser- 

* From  the  German,  signifying  Chatoyant  spar, 
t From  the  Greek,  signifying  a green  stone— an  emerald. 
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ration  as  rhombic  prisms.  Asbcstus  * is  extremely  difficult 
of  fusion  in  the  mass. 

1.  AMIANTHUS. 

Amianth  W.  Asbe9te  flexible  H. 

Amianthus  occurs  in  very  long  aud  extremely  slender  fibres,, 
which  arc  very  flexible  and  elastic,  and  of  a whitish,  greenish, 
or  reddish  colour.  It  is  somewhat  unctuous  to  the  touch,  has  a 
shining  or  silky  lustre,  aud  is  slightly  translucent.  It  consists 
of  59  per  cent,  of  sileK,  3 of  alumine,  9 of  lime,  and  29  of 
magnesia,  according  to  Chevenix.  In  mass  it  is  fusible  with, 
difficulty  into  a white  enamel,  which  however  is  readily  effected 
by  exposing  a single  fibre  to  the  flame  of  a candle. 

It  is  commonly  found  in  veins  in  serpentine. 

It  is  found  in  the  Tarentaise  in  Savoy,  in  the  longest  aud 
most  beautiful  fibres : that  of  Corsica  is  less  beautiful,  but  is  so 
abundant  that  Doloroieu  used  it  for  packing  his  minerals:  near 
Bareges  in  the  Pyrenees,  it  occurs  mingled  with  felspar,  lining 
veins  passing  through  gneiss.  It  occurs  in  Dauphine  and  St. 
Gothard  in  veins  in  mica-slate:  in  serpentine  in  several  of  the 
United  States. 

In  Britain,  it  occurs  in  veins  in  serpentine  at  St.  Keverne, 
Cornwall:  in  serpentine  in  Portsoy  in  Scotland;  and  in  Aber- 
deenshire, Argyleshire,  and  Fifeshire,  and  in  the  Isles  of  Unst 
and  Fetlar;  in  mica-slate  in  Glen-Eig,  Inverness-shire.  In- 
Durham  it  has  been  found  in  a hard  rock  resembling  basalt. 

Amianthus  was  woven  by  the  ancient9  into  a kind  of  cloth, 
in  which,  being  incombustible,  they  wrapped  up  the  bodies  of 
their  dead,  before  they  were  placed  on  the  funeral  pile,  that 
their  ashes  might  be  collected  free  from  admixture. 

2.  COMMON  ASBESTUS. 

Gemeiner  Aabeat  W.  Asbest  dur.  H. 

Common  asbestus  is  much  heavier  than  the  preceding  variety, 
being  nearly  three  times  the  weight  of  water.  It  occurs  in. 
masses  consisting  of  fibres  of  a dull  greenish  colour,  and  occa- 
sionally of  a somewhat  pearly  lustre.  It  is  scarcely,  or  not  at 
all  flexible,  and  thereby  is  distinguishable  from  amianthus, 
which  is  considerably  flexible.  It  is  somewhat  unctuous  to  the 
touch,  and  is  fusible  before  the  blow-pipe  readily  into  a slightly 
greyish  enamel.  According  to  Chevenix  its  constituents  are 
nearly  the  same  as  those  of  amianthus. 

It  is  of  more  frequent  occurrence  than  amianthus:  is  usually 
found  in  veins  in  serpentine;  and  is  met  with  in  Sweden,' 
Hungary,  Dauphine,  the  Uralian  mountains,  &c. 

* It*  name  is  derived  from  a Greek  word,  signifying  imperishable,  or 
according  to  some,  unstained,  umoiled.,  ■ . 
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It  is  found  in  serpentine  at  Portsoy  in  Scotland,  the  Isle  of 
Anglesey,  and  at  the  Lizard  in  Cornwall : the  soapstone  of  the 
latter  place  sometimes  appears  to  pass  into  asbestus. 

Dr.  Mac  Culloch  found  in  the  limestone  of  Glen  Tilt  asbestus 
so  soft,  that  it  might  be  wrought  into  a paste  with  the  fingers; 
but  it  acquired  in  a few  days  a hardness  equal  to  that  of  fir- 
wood. 

* * v* 

. 3.  MOUNTAIN  LEATHER. 

Variety  of  Rock-Cork.  J.  A. 

The  principal  difference  between  this  and  the  foregoing  va- 
riety, appears  to  be  the  position  of  the  fibres.  In  common 
asbestus,  they  are  generally  even  and  parallel : in  mountain 
leather,  they  are  interwoven  or  interlaced.  It  occurs  in  flexible 
flat  pieces,  having  much  of  the  aspect  of  leather;  but  when  very 
thin  it  has  by  some  been  termed  mountain  paper.  It  is  com- 
monly of  a whitish  or  yellowish  white  colour,  and  is  meagre  to 
the  touch. 

It  occurs  at  Strontian  in  the  Lead  hills  at  Waulock  hefld  in 
Lanarkshire,  Scotland. 

» 

4.  MOUNTAIN  CORK. 

Berg  Cork  W.  Asbeste  tressee  H.  Rock  Cork  J. 

Mountain  cork  is  of  a fibrous  texture,  the  fibres  being  inter- 
laced. It  is  opaque,  has  a meagre  feel,  somewhat  resembling 
that  of  common  cork,  being  of  about  the  same  hardness ; it  is 
somewhat  elastic.  It  is  so  light  as  to  swim  on  water. 

It  is  found  generally  in  veins  in  serpentine. 

It  occurs  in  Norway,  Saxony,  Spain,  &c.  and  in  Scotland. 

5.  MOUNTAIN  WOOD. 

Bergholz  W.  Asbeste  Ligniforme  II.  Rock  Wood  J. 

It  is  generally  of  a brownish  colour  and  massive,  and  has 
somewhat  the  aspect  of  wood.  It  is  often  so  hard  and  compact 
as  to  resemble  petrified  wood.  It  breaks  into  long  masses  in  the 
direction  of  the  fibres,  which  are  sometimes  curved,  and  occa- 
siouaily  are  separable  with  ease.  It  is  opaque,  and  the  fibres 
are  but  rarely  elastic.  It  is  fusible  into  a black  slag.  It  is  about 
twice  the  weight  of  water. 

It  occurs  in  the  Tyrol  with  asbestus  and  other  minerals;  in 
Dauphine,  Stiria,  and  in  Maryland,  North  America. 

In  Scotland,  it  occurs  in  Glen  Tilt,  Portsoy,  and  Kildrumie. 

K 
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CORUNDUM.* 

Perfect  Corundum,  Common  Corundum,  and  Emery,  are  in- 
cluded under  the  head  of  Corundum. 

1.  PERFECT  CORUNDUM. 

Saphir  W.  Corindon  hyalin  H.  Perfect  Corundum,  Boumon. 

This  consists  of  two  varieties,  the  sapphire  and  the  oriental 
ruby.  The  chief  difference  between  these  minerals  consists  in 
their  colour  and  hardness.  They  assume  crystalline  forms 
which  are  derived  from  the  same  primary  crystal,  a slightly 
acute  rhomboid,  by  the  reflective  gouiometer  of  86°  4'  and  93° 
56',  in  which  measurements,  brilliant  fragments  of  the  sapphire, 
ruby,  and  common  corundum  perfectly  agree.  Specific  gravity 
3.975  to  4. 161.  It  possesses  double  refraction.  Alone  before 
the  blow-pipe  neither  the  sapphire  nor  ruby  suffers  any  change 
whether  in  fragment  or  powder ; with  borax  they  fuse  slowly, 
but  perfectly,  into  a colourless  glass. 

Sapphire .t  The  sapphire  is  inferior  in  hardness  only  to  the 
diamond  ; it  occurs  in  crystals,  mostly  in  the  form  of  six- 
sided  prisms  variously  terminated,  and  also  in  rolled  masses 
which  are  colourless,  or  are  of  a blue,  yellow,  or  yellowish 
green  colour,  and  transparent  or  translucent.  By  Klaproth’s 
analysis,  it  consists  of  98.5  of  alumine,  0.5  of  lime,  and  1 
of  oxide  of  iron;  but  Chenevix  found  no  lime,  and  5.25 
of  silex.  The  crystals  yield  to  mechanical  division  pretty 
readily  in  one  direction,  with  a most  brilliant  surface ; 
but  it  is  extremely  difficult  to  cleave  it  parallel  with  the 
other  planes  of  the  primary  rhomboid.  The  cross  fracture 
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See  common  Corundum* 

* 

* Corundum  is  the  name  given  to  common  Corundum  by  the  inhabitants 
of  India. 

+ Sappheiros,  Greek  5 its  ancient  name. 
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The  sapphire  has  obtained  several  names  dependent  on 
its  colour  and  lustre.  The  transparent  or  translucent,  white 
sapphire ; the  blue,  oriental  sapphire;  the  violet  blue, 
oriental  amethyst ; yellow,  the  oriental  topaz  ; green,  the 
oriental  emerald ; with  pearly  reflections,  the  chatoyant  or 
opalescent  sapphire ; when  transparent,  and  with  a pale 
reddish  or  bluish  reflection,  Girasol sapphire.  Some,  when 
cut  en  cabochon,  shew  a silvery  star  of  six  rays,  in  a di- 
rection perpendicular  to  the  axis;  this  variety  is  termed 
Asteria. 

Oriental  Ruby.*  The  true  colour  of  this  variety  is  a blood  red, 
it  is  occasionally  rose  red,  or  has  a tinge  of  violet.  It  is 
more  readily  cleaved  than  the  sapphire,  and  is  not  so  hard. 
It  is  sometimes  chatoyant.  It  occasionally  shews  an  inter- 
mixture of  blue;  and  chiefly  occurs  in  the  general  form  of 
six-sided  prisms.  It  consists,  according  to  Chenevix,  of  90 
of  alumine,  7 of  silex,  and  1 .2  of  oxide  of  iron. 


For  an  illustration  of  the  passage  of  the  primary  rhomboid  into  a six-sided 
prism,  see  Corundum.  In  fig.  1 & 2 the  alternate  triangular  planes  are  the 
amall  remains  of  the  primary  rhomboid;  the  alternate  planes  of  fig.  3 are 
also  those  of  the  rhomboid. 


The  perfect  corundum  is  found  in  the  sand  of  brooks  and 
in  alluvial  matter,  according  to  Brongniart,  in  the  vicinity 
of  primitive  mountains,  but  according  to  Jameson  in  the 
newest  flcetz  trap  rocks.  The  finest  are  found  in  the  Cape- 
lan  mountains,  twelve  days  journey  from  Sirian,  a city  of 
Pegu  in  Ceylon : it  also  occurs  near  Billin  and  Meronitz 
in  Bohemia;  in  the  sand  of  the  brook  Expailly  in  France; 
at  Breudola  in  the  Vicentine,  on  Mont  St.  Gothard,  and 
in  Portugal. 

* Ruby,  from  the  Latin,  rubor,  red. 
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Next  to  the  diamond,  the  sapphire  and  oriental  ruby  are 
the  most  valuable  of  precious  stones.  The  last  is  the  most 
highly  prized  ; next  the  blue,  the  yellow,  &c. 

2.  COMMON  CORUNDUM. 

Korund  W.  Corindon  harmophane  opaque  H. 

Common  corundum,  probably  from  its  texture,  has  received 
the  name  of  imperfect  coruudum ; and  from  its  hardness,  or 
from  its  occasional  peculiar  lustre,  that  of  Adamantine  Spar. 
It  is  sometimes  nearly  colourless,  and  somewhat  translucent; 
but  more  often  has  a greyish  or  greenish  tiut,  occasionally  red- 
dish or  red ; also  brown,  with  a metallic  chatoyant  lustre ; it  is 
more  rarely  hlue,  or  yellow  and  transparent,  or  black  and 
opaque.  The  common  form  of  its  crystal  is  the  hexahedral 
prism,  which  rarely  shews  a tendency  to  tlatish  triedral  termina- 
tions ; it  occurs  also  in  obtuse,  and  in  acute,  hexahedral  pyra- 
mids. It  is  also  found  granular  or  compact.  That  of  Malabar 
consists,  according  to  Chenevix,  of  86.$  per  cent,  of  alumine, 
7 of  silex,  and  4 of  oxide  of  iron.  The  form  of  the  primary 
rhomboid,  which  perfectly  agrees  with  that  of  sapphire  and 
the  ruby,  is  pretty  easily  obtained  by  cleavage,  because  some 
foreign  substance  is  commonly  interposed  between  the  laminse. 
Before  the  blow-pipe  this  substance  yields  the  same  effects  as 
the  sapphire  and  ruby.  / 

Granular  corundum  has  the  general  appearance  of  a rough 
jasper  of  a purplish  colour ; but  it  consists  of  grains,  here  and 
there  of  a rose  colour,  closely  associated  with  fibrolite;  it  is 
described  by  Bournon  as  compact  corundum. 

1 2 3 4 5 


Fig.  1.  is  the  primary  rhomboid.  Fig.  2.  represents  a rare  variety,  in 
'which  all  the  lateral  edges  of  the  primary  rhomboid  are  deeply  replaced  by 
planes,  tending  to  a six-sided  prism,  but  terminated  by  portions  of  the  planes 
of  that  rhomboid.  Fig.  3.  is  a six-sided  prism,  arising  from  the  complete 
replacement  of  the  summits  of  fig.  2,  by  a plane  connected  with  the  planes  of 
fig.  2,  replacing  the  lateral  edges  of  fig.  1.  Fig.  4.  a very  acute  double  six- 
sided  pyramid;  of  acute  pyramids  there  are  several  varieties;  as  well  as  of 
very  obtuse  six-sided  pyramids  fig.  5.  The  two  latter  are  rarely  found  pre- 
scniiug  both  pyramids. 

■ 
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P on  P 86°  4' 
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A 2 on  A 2 114.00  .. 

A 1 on  A 1 over  a 58.00  .. 

2 — 2 50.00  .. 

3 — 3 40.00  .. 

4—4 35.00  .. 

5 — 5 30.00  .. 

6 — 6 24.00  .. 

7 — 7 20.00  .. 

8—8 12.00  .. 

The  planes  o o o in  conjunction  with  a tend  to  the  production  of  a re- 
gular six-sided  prism. 

— A 1 & A 2 to  obtuse  rhomboids,  by  planes  situated  on  those 

of  the  primary  rhomboid,  and  inclining  on  its  summit.  See 
remarks  on  the  secondary  crystals  derived  fro/h  the  rhomboid. 
Art.  Calcareous  Spar. 

A 1 — 8 to  double  six-sided  pyramids  with  triangular  planes; 

they  do  not  however  occur  as  above  represented  on  the  same 
crystal,  but  on  separate  crystals,  first  noticed  and  measured 
by  Bournon  by  the  common  goniometer,  and  which  l have 
since  verified  by  means  of  crystals  in  my  own  possession. 

Common  corundum  is  found  in  India  in  a granite  rock,  im- 
bedded, after  the  manner  of  felspar.  It  is  often  accompanied 
by  the  fibrolite,  talc,  garnet,  zircon,  and  magnetic  iron.  It  is 
also  found  in  China,  nearly  under  the  same  circumstances.  It 
occurs  every  where  from  China  to  Bengal ; in  the  kingdom  of 
Ava,  and  on  the  coast  of  Malabar:  its  gangue,  in  the  Carnatic, 
is  a coarse-grained  white  marble,  or  the  Indianite.  The  corun- 
dum of  China  and  Ava,  is  either  brown,  or  green  of  various 
shades,  but  that  of  China  is  sometimes  black;  the  yellow  is 
found  ill  Bengal ; that  of  the  Carnatic,  is  blue,  or  red  inclining 
to  purple,  but  the  prevailing  colours  are  greenish  white,  or  pale 
green  with  a yellowish  tint ; it  is  usually  rough  on  the  surface, 
and  generally  more  or  less  impregnated  with  fine  particles  of  its 
matrix,  the  Indianite,  but  is  semi-trsnsparent  when  broken. 
That  of  China  and  Malabar  is  rough  on  the  surface,  and  is 
sometimes  chatoyant,  and  is  imbedded  in  granite ; the  Malabar 
sometimes  shews  concentric  hexagons,  which  are  chatoyant 
when  polished.  That  of  Thibet  is  sometimes  coated  by  green 
steatite,  and  is  usually  of  a red  brown  colour.  It  has  been 
found  in  Piedmont  in  compact  felspar  and  in  calcareous  spar; 
in  Sweden  in  magnetic  iron. 
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In  the  East  Indies  it  is  used  for  polishing  steel,  and  cutting 
and  polishing  gems ; but  the  lapidaries  of  Europe  prefer  dia- 
mond-powder, on  account  of  the  greater  rapidity  with  which  it 
works. 

3.  EMERY. 

Schmiergel  W.  Corindon  granulaire  H.  Emcril  Bt. 

Emery,  though  it  bears  very  little  resemblance  to  the  pre- 
ceding, is,  from  its  hardness  and  analysis,  considered  to  be  a 
variety  of  corundum.  It  usually  occurs  in  masses  of  a blackish 
or  bluish  grey  colour,  having  the  aspect  rather  of  a fine  grained 
rock,  than  of  a simple  mineral.  It  occurs  both  massive  and 
disseminated,  with  a somewhat  glistening  lustre.  Its  specific 
gravity  is  3.66.  That  of  Naxos  consists,  according  to  Tennant, 
of  86.5  aiumine,  3 of  silex,  and  4 of  oxide  of  iron. 

It  is  found  in  the  East  Indies,  enclosing  whitish  or  reddish 
talc,  and  small  portions  of  magnetic  iron.  That  of  Smyrna  is 
micaceous  ; and  encloses  magnetic  iron  and  sulphuret  of  iron. 
Iu  the  isle  of  Naxos,  emery  is  found  in  rounded  masses  at  the 
foot  of  primitive  mountains.  It  occurs  in  Italy  and  in  Spain  : 
but  that  of  Ochsenkopf,  near  Swartzenberg  in  Saxony,  seems 
to  be  the  only  variety  which  has  been  seen  in  its  native  place. 
It  is  disseminated,  according  to  Brochant,  iu  a bed  of  hard 
steatite,  of  a yellowish  grey  or  apple  green  colour,  mixed  with 
common  talc,  or  according  to  Jameson  in  clay-slate. 

It  is  said  to  have  been  found  in  Guernsey  and  Jersey,  but 
Dr.  Mac  Culloch  says  in  his  account  of  these  islands,  that  he 
neither  discovered  it,  nor  could  learn  that  it  ever  had  been 
found  in  them. 

In  the  east  of  Ireland  sparingly  in  a ravine  in  Glenraalur, 
Wicklow. 

DIASPORE. 

Diaspore  H.  Bt, 

Diaspore  is  yet  a scarce  mineral.  It  has  been  found  in  a mass 
consisting  of  slightly  curvilinear  lamin®  of  a shining  pearly 
lustre  and  greenish  grey  colour,  and  which  may  be  readily  se- 
parated ; also  in  cellular  masses  constituted  of  slender  crystals 
and  a pearly  lustre,  intercepting  each  other  in  every  direc- 
tion, of  a brown  colour  externally,  but  perfectly  transparent 
and  colourless  when  reduced  to  thin  laminae;  rarely  also  in 
separate  crystals,  in  the  form  of  a doubly  oblique  prism.  By 
exposure  to  the  heat  of  a candle,  it  crackles  and  is  disj)ersed*  in 

* Whence Diuspore,  from  the  Greek,  in  allusion  to  this  property. 
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minute  fragments  with  a brisk  decrepitation*  It  scratches  glass ; 
its  specific  gravity  is  3.43;  and  it  consists  of  80  per  cent,  of 
alumine,  0.3  of  iron,  and  17  of  water,  according  to  Vauquelin. 
The  brown  variety  consists,  according  to  J.  G.  Children,  of 
alumine  76.06,  protoxide  of  iron,  7.78.  water  14.70 — loss  1.46. 
Exposed  to  heat  in  a matrass  it  decrepitates  violently,  and  splits 
into  small  white  brilliant  scales,  which,  before  the  blow-pipe 
with  borax  fuse  readily  into  a colourless  glass. 


M on  T 64.54 

P on  T 101.20 
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Nothing  is  known  of  its  geological  situation. 

GIBBSITE.  Torrey. 

Gibbsite,  Cleaveland.  • ■ 

It  is  described  as  commonly  occurring  in  irregular  stalactites 
from  one  to  three  inches  in  length,  and  not  less  than  an 
inch  in  diameter,  and  presenting  an  aggregation  of  elongated, 
tuberous  masses,  parallel  and  united.  Sometimes  it  appears  in 
larger  tuberous  masses.  Its  structure  is  indistinctly  fibrous,  the 
fibres  radiating  from  the  center.  It  is  a little  harder  than 
calcareous  spar,  but  is  easily  reduced  to  powder:  is  slightly 
translucent,  and  has  but  little  lustre.  It  is  of  a dirty  white 
colour,  greenish  or  greyish.  Specific  gravity  2.40.  Analysis 
by  Torrey,  and  also  by  Dewey,  alumine  64.8,  water  34.7. 
Before  the  blow-pipe  it  whitens  but  is  infusible. 

It  is  found  at  Richmond  in  Iriassachusets,  N.  America,  in 
a neglected  miue  of  brown  hajmatite  iron  ore. 

CALAITE.  ORIENTAL  TURQUOISE. 

Calaite,  Fischer.  Odontalitc. 

m m 

It  occurs  in  reniform  masses,  which  are  either  botryoidal  or 
mamillated,  and  from  the  size  of  a nut  to  that  of  a goose’s  egg. 
It  is  of  a peculiar  greenish  blue  colour,  hut  of  various  shades, 
passing  on  the  one  hand  into  sky  blue,  and  the  other  into 
apple  green.  It  is  dull  internally,  hut  occasionally  the  lustre  • 
is  waxy,  rarely  splendent.  The  fracture  is  subconchoidal  in 
the  mamillated  specimens,  conchoidal  in  the  blue ; sometimes 
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rough  and  uneven,  occasionally  scaly.  It  is  commonly  opaque, 
rarely  a little  transparent  on  the  edges.  It  is  not  so  hard  as 
quartz ; yielding  to  the  knife  a white  powder.  The  whitish 
decomposed  specimens  greatly  resemble  porcelain  clay.  Spe- 
cific gravity  2*7  to  3.2.  Before  the  blow-pipe  it  does  not  fuse, 
but  assumes  a vitreous  appearance  ; with  borax  it  melts  readily 
into  a limpid  glass. 

It  is,  according  to  Dr.  Fischer,  clay,  coloured  by  oxide  of 
copper,  or  even  by  arseniate  of  iron  : analysis  by  M.  John, 
alumine  73,  oxide  of  copper  4.5,  oxide  of  iron  4,  water  18, 
lead  and  loss  0.5. 

The  oriental  calaite  is  found  in  alluvial  clay  in  the  neigh- 
bourhood of  Nichabouri  in  the  Korasan  ; according  to  Taver- 
nier, there  were  two  mines  of  it  in  Persia.  Fischer  has  given 
the  names  of  Jgaphite  and  Johnite  to  varieties  of  this  mineral ; 
the  latter  is  said  to  have  been  found  in  siliceous  slate. 

The  occidental  turquoise  is  found  near  the  town  of  Simore, 
in  Lower  Languedoc.  It  is  suid  that  the  horn  or  tooth  is 
subjected  to  heat  in  order  to  produce  the  colour.  Analysis  by 
Bouillon  La  Grange,  phosphate  of  lime  80,  carbonate  of  lime 
8,  phosphate  of  iron  2,  phosphate  of  magnesia  2,  alumine  1.5, 
water  1 .6. 

FIBROLITE. 

Fibrolite.  Bournon. 

The  Fibrolite  is  white,  or  of  a dingy  grey  colour ; it  is 
fibrous,*  and  rather  harder  than'  quartz,  giving  sparks  with 
the  steel.  The  fibres  are  rarely  so  large  as  to  present  any  very 
determinate  form,  and  are  obliquely  traversed  by  cracks  ; but 
the  Count  de  Bournon  describes  some  in  that  of  a right  prism 
with  rhombic  bases,  of  which  the  angles  are  100°  and  80*. 
The  fibrolite  is  infusible;  its  specific  gravity  is  about  3.2; 
it  is  composed  of  58  of  alumine  and  38  of  silex,  by  the  analysis 
of  Chenevix.  According  to  Haiiy,  it  acquires  a sensible  resinous 
electricity  by  friction,  and  according  to  Bournon,  it  emits  a 
phosphoric  light  when  two  pieces  are  rubbed  together. 

It  is  found  accompanying  crystals  of  corundum  in  the  Car- 
natic, and  as  a component  part  of  the  granitfc  which  is  the 
matrix  of  that  of  China. 

PINITE. 

Pinit  W.  Pinito  H. 

The  Pinite  occurs  in  six-sided,  or  in  twelve-sided  prisms, 
of  which  the  lateral,  and  more  rarely  the  terminal  edges  are 

* Whence  Fibrolite. 
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sometimes  replaced,  as  in  the  following  figure,  but  it  does 
not  appear  in  the  general  to  possess  any  regular  structure;  one 
crystal  from  the  Puy  de  Dome,  yielded  to  mechanical  division 
parallel  to  the  terminal  planes  of  the  six-sided  prism,  which 
is  considered  to  be  the  primary  crystal.  It  is  of  a brown,  blackish 
brown,  or  grey  colour,  and  opaque,  being  often  somewhat 
ochreous  externally.  It  yields  to  the  knife  easily  ; its  specific 
gravity  is  2.98.  It  is  infusible.  By  the  analysis  of  Klaproth, 
it  consists  of  63.75  alumine,  25.9  silex,  6.75  oxide  of  iron. 
Before  the  blow-pipe,  on  charcoal,  it  whitens  and  fuses  on  the 
edges  into  a white  blebby  glass ; .the  most  ferruginous  some- 
times fuse  readily  into  a black  glass. 


M on  M 120  eg 
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It  was  first  discovered  in  granite,  near  Schneebergin  Saxony, 
in  the  mine  called  Pini : * it  has  since  been  found  in  the  Puy 
de  Dome  in  France,  in  a porphyritic  felspar  ; at  Haddara  in 
Connecticut,  North  America,  in  a micaceous  rock  ; at  Arendahl 
in  Norway,  in  mica. 

In  Britain  it  is  said  to  have  been  found  imbedded  in  the  gra- 
nite of  St.  Michael’s  Mount  in  Cornwall,  and  in  Ben  Gloe^ 
Blair-Gowrie,  and  Glen  Tilt,  in  porphyry. 

KYANITE.  CYANITE. 

Kyanit  W.  Disthine  II. 

This  mineral  occurs  in  four  or  eight-sided  prisms  which  mostly 
are  terminated  irregularly  ; sometimes  two  or  more  flat  crystals 
adhere  together  by  their  broad  surfaces.  The  primary  form  is 
a doubly  oblique  prism,  of  which  the  terminations  are  nearly 
rhombs.  The  crystals  yield  to  mechanical  division  parallel  to 
all  the  planes  of  that  solid,  with  difficulty  parallel  to  those 
which  may  be  considered  as  the  terminal.  The  angles  of  the 
prism  are  106°  15'  and  73°  45';  of  the  terminal  plane  on  the 
prism,  in  one  direction  100*  5Qt  and  79°  107,  and  in  the 
other  93°  15'  and  86°  45',  by  the  reflective  goniometer  from 
the  planes  of  cleavage.  Its  colours  are  white,  grey,  and  blue ; + 

* Whence  Pinite.  **  , 

+ Whence  Kyanitc  from  the  Greek,  signifying  blue. 

L 


1 


Digitized  by  Google 


82 


Earthy  minerals. 


it  has  sometimes  a greenish  tinge  : the  grey  and  blue  are 
often  intermixed  in  the  same  crystal  ; it  has  a pearly  lustre  ; 
the  edges  of  the  crystals  scratch  glass,  but  the  broad  surfaces 
yield  to  glass.  It  is  infusible.  Some  crystals  by  rubbing 
acquire  negative  electricity,  others  positive.*  By  the  analysis 
of  Klaproth,  it  cousists  of  55.6  alumine,  38.5  silex,  0.5 
oxide  of  iron.  Analysis  of  that  of  St.  Gothard,  by  Arfwed- 
son,  alumine  64.89,  silex  34.33:  that  of  Norway  he  found 
to  consist  of  about  2 parts  more  of  the  former,  and  2 less 
of  the  latter.  Before  the  blow-pipe  even  its  powder  is  infusible, 
with  borax  it  fuses  slowly  iuto  a transparent  colourless  glass. 
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It  lias  been  found  only  in  primitive  rocks.  In  St.  Gothard, 
it  occurs  in  mica  slate,  with  garnet,  greuatite  and  quartz ; in  the 
Sualp  in  Carinthia,  with  garnet,  actynolite,  &c. ; in  the  Tyrol 
with  quartz  and  hornblende  ; it  also  occurs  in  France,  Hungary, 
Spain,  &c.  and  in  several  places  in  the  United  Stales  of  North 
America  in  very  large  crystals,  in  primitive  rocks,  chiefly  mica- 
ceous. 

A variety  which  is  nearly  white  or  somewhat  reddish,  in  ag- 
gregated crystalline  masses,  has  been  termed  the  Rhcetizite.  It 
is  from  Pffitch  in  the  Tyrol. 

In  Scotland,  it  occurs  at  Botrifay  in  Banffshire  in  a vein  of 
quartz  traversing  a talcose  clay  slate  ; in  primitive  rocks  near 
Banchory  in  Aberdeenshire  ; in  mica-slate  in  Mainland,  Shet- 
land. In  Carnlia  one  of  the  summits  of  Ben-y-gloe,  and  in 
Glen  Tilt  imbedded  in  quartz. 


STAUROLITE.  GRENATITE.+ 

Grenatit  W.  Staurotide  H. 

The  Staurolite  is  of  a reddish  brown  colour,  and  occurs 
sometimes  in  rhombic  prisms,  of  which  the  acute  edges  are  more 
often  replaced,  thus  converting  them  into  six-sided  prisms. 
The  crystals  often  intersect  and  cross  each  other  at  particular 

* Hence  the  name  Disthdne  was  given  by  Ilauy  to  this  mineral,  on  account 
of  its  double  electrical  powers. 

+ Staurolite  from  the  Greek  signifying  a cross  stone. — Grenatitc,  in  allu- 
sion to  its  (occasional)  garnet  colour. 
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angles,  and  are  then  superficially  of  a dull  brown  : the  primary- 
crystal  is  a right  rhombic  prism  of  129°  20'  and  50°  40',  by  the 
reflective  goniometer;  it  is  divisible  parallel  to  its  sides  and 
diagonals,  the  latter  with  the  greatest  brilliancy.  The  Stauro- 
lite  is  sometimes  opaque,  sometimes  translucent ; has  a vitre- 
ous or  resinous  lustre  ; is  of  about  the  hardness  of  quartz,  and 
is  infusible.  Its  specific  gravity  is  about  3.30;  that  of  St. 
Gothard  is  composed  by  Klaproth’s  analysis  of  52.25  of  alu- 
mine,  27  of  silex,  18.5  of  oxide  of  iron,  and  0.25  of  oxide 
of  manganese. 

1 2 3 4 5 


Fig.  1.  The  primary  form ; a right  rhombic  prism.  Fig.  2 the  same,  of 
which  the  acute  edges  are  replaced  by  planes,  forming  a six-sided  crystal. 
Fig.  3 differs  only  from  fig.  2,  in  having  the  obtuse  solid  angles  replaced  by 
triangular  planes.  Fig.  4,  a made,  consisting  of  two  crystals  resembling 
fig.  2,  crossing  each  other  at  right  angles.  Fig.  5,  a made,  in  which  the 
crystals  cross  each  other  at  a different  angle. 
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The  Staurolite  belongs  to  primitive  countries.  It  has  been 
found  in  Brittany  near  Quimper,  in  a micaceous  clay,  con- 
sidered to  be  the  debris  of  a primitive  rock : it  occurs  also  at 
St.  Gothard,  imbedded  in  micaceous  schistus;  and  at  St.  Jago 
de  Compostella  in  a primitive  rock,  and  is  accompanied  by  the 
Kyanite.  In  several  places  in  the  Uuited  States  in  primitive 
rocks. 

In  a micaceous  compound  in  Glcnmalur  lead  mines,  in  Wick- 
low, Ireland.  In  the  north  of  Scotland  in  mica-slate. 


AUTOMALITE. 

Automalith  W.  Spindle  zincif<5re  H.  Fahlunite.  Gahnite. 

The  Automalite  is  by  some  considered  to  be  a variety  of  the 
Spinelle  Ruby  ; and  as  it  contains  a considerable  proportion  of 
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the  oxide  of  zinc,  it  has  obtained  the  name  of  the  Zinciferous 
Spinclle  ; sometimes  it  is  called  the  Gahniie , in  hohourof  Gahn, 
its  discoverer.  It  occurs  in  regular  octohedrohs,  which  may  be 
cleaved  parallel  with  all  its  planes  and  m other  directions  ; it 
also  occurs  in  tetrahedrons  of  which  the  angles  are  replaced, 
and  in  macled  or  hemitrope  crystals.  It  scratches  glass.  The 
sp.  gr.  of  the  Automalite  is  4.26 — 4.69  : it  is  therefore  much 
heavier  than  the  Spinelie  Ruby,  from  which  it  also  differs  in 
being  nearly  opaque,  and  of  a dark  bluish-green  colour  by 
transmitted  light,  as  well  as  essentially  in  respect  of  composi- 
tion : it  consists  according  to  Vauquelin  of  42  parts  of  alumine, 
4 of  silex,  28  of  oxide  of  zinc,  5 of  oxide  of  iron,  and  17  of 
sulphur.  Before  the  blow-pipe  it  is  unalterable  alone ; with 
borax,  it  fuses  in  very  small  quantity  even  in  powder.  Some 
mineralogists  have  concluded  that  the  Automalite  is  the  Pleo- 
naste  loaded  with  sulphuret  of  zinc  ; which  amounts  to  an 
acknowledgement  that  it  is  essentially  a different  substance; 
and  therefore  it  ought  not  to  be  considered,  any  more  than  the 
Pleonaste,  as  a variety  of  the  Spinelie  Ruby. 

It  is  found  in  a talcose  rock  at  Fahlun  in  Sweden,  whence 
it  has  been  called  the  Fahktnite ; a name  which  has  also  been 
given  to  Tricklasite  and  some  other  minerals.  Jt  has  since 
been  found  at  the  Franklin  iron  works,  Sussex  county,  New 
Jersey,  North  America,  accompanied  by  quartz,  felspar,  and 
Jeffersonite. 

TOPAZ* 

Topaz  W.  SUice  fluatee  alumineuse  H. 

The  Topaz  is  found  massive,  in  rounded  pieces,  and  crystal- 
lized : its  general  form  is  prismatic,  and  it  is  variously  and  dis- 
similarly terminated  : the  prism  is  usually  striated  longitudi- 
nally and  modified.  Its  structure  is  lamellar  at  right  angles 
to  the  axis  of  the  prism  ; it  also  cleaves,  though  with  difficulty, 
parallel  to  the  sides  of  a right  rhombic  prism  of  about  124°  22' 
and  55°  38'  by  the  reflective  goniometer ; and  it  appears  to 
yield  to  mechanical  division  on  all  the  angles  of  the  prism  : its 
cross  fracture  is  couchoidal  with  a shining  vitreous  lustre.  It  is 
sometimes  limpid  and  nearly  transparent,  or  of  various  shades 
of  yellow,  green,  blue,  lilac,  or  of  red,  and  translucent.  It 
mostly  becomes  electric  by  heat,  with  polarity  ; it  exhibits  a 
double  refraction ; its  specific  gravity  is  3.5 ; it  scratches 
quartz.  The  white  Brazilian  topaz  consists,  according  to  Vau- 
quelin, of  50  per  cent,  of  alumine,  29  of  silex,  and  19  of 

* Tlic  name  of  the  island  whence  this  mineral  was  procured  by  the 
ancients. 
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fluoric  add  : those  of  a yellow  colour  occasionally  yield  a small 
portion  of  oxide  of  iron.  As  the  proportion  of  fluoric  acid 
varies  in  the  topaz,  according  to  different  analyses,  from  4 to 
19  per  cent,  this  substance  cannot  strictly  be  arranged  among 
acidiferous  minerals. 

The  pale  greenish  and  almost  transparent  topaz  of  Siberia 
becomes  electric  by  being  heated,  not  by  being  rubbed : the 
Saxon  topazes,  of  a pale  yellow  colour,  become  electric  by  fric- 
tion, not  by  heat ; but  lose  their  colour  by  being  subjected  to 
fire;  the  deep  yellow  topazes  of  Brazil,  become  electric  by 
heat,  and  red  by  being  placed  in  the  fire.  Before  the  blow- 
pipe on  charcoal  the  topaz  does  not  fuse;  -with  borax  melts 
slowly  into  a transparent  glass. 

1 2 3 


Fig.  1.  The  primary;  a right  rhombic  prism.  Fig.  2.  the  same,  termi- 
nated by  four  planes ; of  which  two  replace  the  acute  solid  angles,  and  the 
other  two  the  obtuse  solid  angles.  In  fig.  3 each  acute  solid  angle  is  replaced 
by  one  plane,  and  each  obtuse  solid  angle  by  two  planes,  leaving  apparent 
a portion  of  the  flat  summit  of  the  primary  prism : there  are  several  modify- 
ing planes  on  the  prism  itself.  The  crystals  are  rarely  pyramidal  at  both 
ends;  when  they  arc  so,  the  terminations  are  dissimilar. 
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The  Topaz  is  found  almost  exclusively  in  primitive  countries 
of  the  oldest  formation  ; chiefly  in  tin  veins  traversing  granite ; 
in  w hich  it  is  sometimes  found  imbedded. 
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It  occurs  in  the  tin  reins  of  Schlackenwald  in  Bohemia,  ac- 
companying tin,  fluate  of  lime,  anil  mispickel.  In  the  valley 
of  Dannebcrg  m Saxony,  the  topaz  is  imbedded  in  a rock  to- 
gether with  quartz,  black  schorl,  mica,  and  lithoinarge,  forming 
an  aggregate  which  has  obtained  the  name  of  Topaz  Rock.  In 
the  (Jralian  mountains,  topazes  are  found  in  graphic  granite:  in 
Brazil,  they  occur  imbedded  in  an  argillaceous  earth,  resulting, 
as  it  is  believed,  from  the  decomposition  of  primitive  rocks.  In 
Silesia  and  Salzburg  it  has  been  found  in  clay-slate:  at  Eibens- 
tock  in  Savoy  in  alluvial  soil.  It  is  found  also  in  Siberia,  North 
and  South  America,  &c. 

In  Cornwall,  the  topaz  is  found  in  small,  whitish  or  greenish 
crystals,  both  translucent  and  opaque,  in  veins  in  granite  at 
St.  Michael’s  Mount,  accompanying  tin,  apatite,  felspar,  and 
it  is  said  also  the  pinite  ; in  tin  veins  in  clay-slate,  of  a yellow 
Colour,  both  crystallized  and  massive.  In  [fuel  Kind  near  St. 
Agness  with  phosphate  and  carbonate  of  iron.  In  Scotland,  in 
alluvial  soil  at  Cairn-goram  Aberdeenshire ; at  Beu-avon  in  Mar. 

. 1.  PYItOPHYSALITE.  FIIYSALITE. 

Pysophysnlith.  Hisinger. 

The  Pyrophysalite  is  considered  to  be  a variety  of  the  topaz, 
and  has  been  found  in  crystals  of  considerable  dimension,  and 
resembling  that  mineral  in  form.  It  also  occurs  in  roundish 
masses,  which  are  externally  dull  and  smooth  : its  structure  is 
lamellar  in  one  direction,  and  splendent;  the  cross  fracture  is 
glimmering  and  uneven.  It  is  translucent  on  the  edges,  and 
not  so  hard  as  quartz.  Its  specific  gravity  is  3.41.  It  consists 
of  the  same  ingredients  as  the  topaz,  and  with  very  little  varia- 
tion of  relative  quantity,  according  to  Berzelius.  It  is  of  a 
greenish  white,  or  pale  bluish  green  colour:  by  heat  it  intu- 
niesces,*  and  gives  out  a greenish  phosphoric  light. 

It  is  found  at  Fahluu  and  Finbo  in  Sweden,  in  round  masses, 
in  a granite  composed  of  white  quartz,  of  felspar,  and  silvery 
white  mica.;  from  which  these  masses  are  separated  by  talc  of 
a greenish  yellow  colour. 

SILICIFEROUS  HYDRATE  OF  ALUMINE. 

It  is  described  as  being  opaque  and  white,  or  slightly  tinged 
by  yellow  or  green.  It  is  soft ; w hen  dry,  owing  to  exposure,  the 
fracture  is  resinous,  and  it  then  absorbs  about  one-eighth  of  its 

* Whence  Pyrophysalite,  from  the  Greek,  in  allusion  to  the  effect  of  heat 
«>n  it. 
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weight  of  water.  It  scarcely  scratches  calcareous  spar,  and 
adheres  to  the  tongue.  13)  exposure  to  heat  it  becomes  friable 
and  light,  and  loses  40  per  cent.;  and  is  infusible  before  the 
blow-pipe.  When  acted  on  by  acids,  it  assumes  a gelatinous 
appearance.  Analysis  by  Bcrthicr,  alumine  44.5,  silex  in  com- 
bination 15,  water  40.5. 

It  was  found  by  M.  Lelievre  in  the  gallery  of  a lead  mine, 
on  the  bank  of  the  river  Oo,  in  the  Pyrenees. 

t 

1.  SEYEHITE. 

It  occurs  in  small  masses  of  a fine  white,  without  lastre,  but 
possessing  a slight  degree  of  translucency ; occasionally  it  is 
semi-transparent.  It  is  a little  harder  than  lithomarge,  which 
it  somewhat  resembles.  The  surfaces  produced  by  fracture  are 
dull;  it  is  extremely  brittle,  and  yields  easily  to  the  knife; 
it  is  soft,  but  receives  a high  polish  by  friction  ; adheres  strongly 
to  the  tongue,  but  has  no  argiltaceous  odour  when  breathed  on. 
It  does  not  effervesce  with  acids?  nor  form  a paste  with  water. 
Its  colour  does  not  change  by  exposure  to  heat,  and  it  has  been 
said  to  diffuse  a scent  like  that  of  apples,  particularly  when 
newly  fractured.  Analysis  by  Pelletier,  silex  50,  alumine  22, 
water  26,  loss  2. 

It  was  found  by  M.  Dufour  in  the  neighbourhood  of  St.  Sever* 
in  France,  in  a gravelly  soil,  in  small  masses  from  two  to  four 
or  five  inches  in  diameter. 


2.  LENZINlTE.'f 
Johns. 

It  has  been  divided  into  two  varieties,  the  Opaline  and  the 
Argillaceous,  which  are  described  as  follows  : 

(a)  Opaline. 

It  is  of  a milk-white  colour;  it  occurs  in  pieces  of  various 
sizes,  mostly  small;  to  the  touch  it  is  smooth  and  slightly 
greasy;  its  surface  is  not  shining.  Its  fracture  is  large  and  fiat 
conchoidal,  its  fragments  are  of  an  indeterminate  form  ; it  is 
transparent,  completely  so  on  the  edges  ; it  is  moderately  hard, 
and  is  sectilc.  It  is  easily  reduced  to  a white  powder.  It 
adheres  to  the  tongue.  Its  specific  gravity  is  2.10.  Placed  in 
water,  it  divides  with  noise,  into  a multitude  of  pieces,  which 
are  nearly  transparent,  and  which  on  the  slightest  touch  fall 

* Whence  Severite. 

+ Named  in  honor  of  Lenzius,  a German  mineralogist. 
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into  innumerable  small  and  hard  grains.  Exposed  in  a crucible 
to  a red  heat,  it  loses  25  per  cent,  of  water,  and  becomes  hard 
enough  to  scratch  glass.  It  consists  of  37.50  of  silex,  37.60 
of  alumine,  25  of  water,  and  a trace  of  lime.  Johns. 

( b ) Argillaceous. 

Its  common  colour  is  snow  white,  but  is  occasionally  tinged 
yellow  by  oxide  of  iron ; it  is  dull,  its  fracture  is  earthy,  and 
its  fragments  are  of  an  indeterminate  form.  In  minute  pieces 
only  it  is  slightly  translucent;  by  rubbing  or  scratching  it  be- 
comes shining  and  unctuous  ; its  parts  cohere  but  slightly,  and 
it  strongly  adheres  to  the  tongue  ; its  powder  is  snow  white. 
Its  specific  gravity  is  1.80.  Placed  in  water  it  breaks  down 
with  much  sediment,  but  less  than  that  of  the  opaline,  with- 
out increasing  its  transparency.  Exposed  to  a red  heat,  it 
becomes  hard  enough  to  scratch  glass ; but  undergoes  no  other 
change.  It  consists  of  silex  39.  alumine  35.5,  water  25.0, 
lime  0.05.  Johns.  Both  varieties  occur  at  Kail  in  Eifeld. 

3.  KOLLYUITE. 

Kollyrite  Br.  Lucas. 

This  substance  occurs  under  the  appearance  of  a white  clay 
of  considerable  tenacity,  from  which  w'atermay  be  expelled  by 
pressure  ; and  it  retains  water  so  strongly,  as  to  require  more 
than  a month  to  become  dry,  even  in  small  masses : it  separates 
by  desiccation  into  the  columnar  form,  like  starch,  losing  half 
its  weight,  and  becoming  very  light.  It  absorbs  water  with  a 
hissing  noise,  and  becomes  semi-transparent  either  wholly  or 
in  part.  Analysis  by  Klaproth,  alumine  45,  silex  14,  water 
about  40.  It  is  absolutely  infusible,  and  dissolves  without 
effervescence  in  nitric  acid. 

It  was  found  by  Friesleben  at  Weissenfels  in  Thuringia, 
filling  up  a vein  in  sandstone.  Townson  observed  it  in  the 
mines  of  Schemnitz  in  Hungary. 

4.  ALLOPHANE.* 

Allophane  Stromcyer. 

This  mineral  occurs  in  colourless  and  semi-transparent  mas- 
ses, possessing  a somewhat  vitreous  lustre.  It  is  also  described 
as  occurring  blue,  green,  and  brown  : it  is  extremely  brittle, 
but  may  occasionally  be  cleaved  into  prisms  which  apparently 

* From  the  Greek ; in  allusion  to  its  occasional  resemblance  to  another 
mineral. 
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are  rectangular;  the  specific  gravity  is  1.85.  Analysis  by 
Stromeyer,  alumine  32.20,  silex  29.92,  water  41.30,  carbonate 
of  copper  3.05,  lime,  sulphate  of  lime,  and  hydrate  of  iron,  a 
trace  : the  presence  of  carbonate  of  copper  leads  to  the  con- 
clusion that  the  foregoing  analysis  was  of  one  of  the  coloured 
varieties.  Before  the  blow-pipe  it  intumesces  without  fusing, 
and  readily  falls  into  powder ; with  borax  it  fuses  readily  into 
a colourless  glass. 

It  occurs  in  a bed  of  limestone  subordinate  to  greywacke  in 
Thuringia.  A substance  much  resembling  Allophane  has  lately 
been  fouud  in  Derbyshire. 

PYCNITE.  SCHORLACEOUS  BERYL. 

Schorlartiger  Beryl  W.  Var.  de  ailice  fluatee  alumineuse  H. 

The  Pycnite  is  only  found  in  long  six-sided  prisms  which  are 
deeply  striated  longitudinally ; the  prisms  are  often  closely 
aggregated  ♦ laterally,  and  exhibit  transverse  rents,  but  do  not 
appear  to  possess  a regular  structure.  It  is  usually  of  a dull 
yellowish  or  reddish  white  colour,  and  translucent ; it  is  brittle 
and  may  be  readily  broken  across  the  prism,  but  its  fracture 
in  other  directions  is  imperfectly  conchoidal,  with  a shining 
lustre : it  scratches  quartz  : its  specific  gravity  is  3.5.  It  is  com- 
posed according  to  Vauquelin,  of  60  per  cent,  of  alumine,  30  of 
silex,  2 of  lime,  6 of  fluoric  acid,  and  1 of  water : but  accord- 
ing to  a newer  analysis  of  Berzelius  it  consists  only  of  alumine, 
silex,  and  fluoric  acid.  Before  the  blow-pipe  on  charcoal  it 
does  not  fuse ; with  borax  it  melts  slowly  into  a transparent 
glass  ; it  becomes  electric  by  exposure  to  heat. 

It  is  found  entering  into  the  composition  of  a rock,  chiefly 
consisting  of  quartz  and  mica,  at  Altenberg  in  Saxony : it  is  said 
also  to  have  been  met  with  in  Bavaria : at  Schlackenwald  in 
Bohemia,  it  is  imbedded  iu  an  aggregate  of  quartz,  tin,  wolfram, 
and  molybdena.  In  France,  at  Mauieon,  in  steatite.  In  Siberia 
it  accompanies  mica  and  quartz. , At  Kongsberg  in  Norway  in 
mica-slate. 

CHRYSOBERYL.t 

Krysoberyll  W.  Cymophane  H.  Bt.  Chryaoberil  Br. 

This  substance  occurs  in  semi-transparent  rounded  pieces, 
massive,  and  crystallized;  it  is  of  a green  colour,  sometimes 

* Whence  Pycnite  from  the  Greek ; signifying  closely  aggregated. 

+ Chryaoberil,  from  the  Greek,  signifying  a superior  kind  of  beryl.  Cymo. 
phane  from  the  same,  signifying  a floating  light,  in  allusion  to  its  opalescence.  ' 

M 


Digitized  by  Google 


90 


Earthy  Minerals. 


with  a yellowish  or  brownish  tinge,  and  occasionally  shews  an 
opalescing  bluish  white  light  internally.  The  primary  form  of 
its  crystal  is  a right  rectangular  prism.  The  crystals  yield  to 
mechanical  division  readily  and  with  brilliant  surfaces  parallel 
to  the  plane  M of  the  follow  ing  figures,  and  with  difficulty  also 
parallel  to  the  plane  T,  and  to  the  longer  diagonal  of  the  prism ; 
the  cross  fracture  is  perfectly  conchoidal  with  a splendent  resino- 
vitreous  lustre  ; it  scrat;  hes  quartz.  Its  specific  gravity  is  about 
3.8.  It  becomes  electric  by  friction.  That  of  Brazil  is  com- 
posed of  71.5  per  cent,  of  alumine,  18  of  silex,  6 of  lime, 
and  1.5  of  oxide  of  iron.  It  is  sometimes  called  the  Oriental 
or  Opalescent  Chrysolite.  Before  the  blow-pipe  it  suffers  no 
change,  alone  j with  borax  it  fuses  slowly  into  a transparent 
glass. 
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It  is  chiefly  procured  from  Brazil,  where  it  is  found  accom- 
panying topazes ; it  has  been  noticed  in  the  sand  of  the  rivers  of 
Ceylon,  together  with  rubies  and  sapphires : a few  specimens 
have  been  brought  from  Nerbschink  in  Siberia.  Its  geological 
situation  in  the  above  countries  is  not  known.  At  Haddam  in 
Connecticut,  North  America,  it  is  said  to  occur  in  granite,  in 
six-sided  tables  and  prisms,  with  garnet,  emerald,  &c. 


SPINELLE  RUBY. 

Spincll  W.  Spinelle  H. 

The  Spinelle  Ruby  is  found  in  grains,  more  commonly  crys- 
tallized, either  in  the  form  of  its  primary,  the  regular  octo- 
hedron,  or  its  variety  an  acute  rhomboid,  or  of  the  octohedron 
having  the  edges  replaced,  and  occasionally  in  macles  present- 
ing very  different  forms.  It  is  of  various  shades  of  red,  violet, 
or  yellow  ; more  rarely  black.  Its  structure  is  lamellar,  though 
not  very  distinctly  so ; but  it  appears  to  yield  to  mechanical 
division  in  several  directions,  which  however  have  not  been 
precisely  ascertained.  Its  fracture  is  commonly  flat  conchoidal, 
with  a splendent  vitreous  lustre.  It  scratches  quartz  easily, 
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out  is  not  so  hard  as  the  oriental  ruby,  from  which  it  is  readily 
distinguished  both  by  its  colour  and  crystallization.  It  is  infu- 
sible : its  specific  gravity  is  3.7 ; and  it  consists  according  to 
Vauquelin  of  84.47  alumine,  8.78  magnesia,  6.18  of  chromic 
acid.  Its  colour  is  supposed  to  be  owing  to  the  acid,  which 
differs  in  its  proportion  in  various  analyses ; but  is  never  suffi- 
ciently great  for  the  arrangement  of  the  spinelle  among  acidi- 
ferous  minerals. 


12  3 4 i 


Fig.  1.  Thn  primary;  the  regular  octohedron.  Fig.  2.  a macled  crystal* 
in  such  a position  as  shews  it  to  be  composed  of  about  equal  parts  of  au  octo- 
hedron (fig.  1.),  of  which  one  half  is  half  turned  round.  Fig.  3.  the  octohe- 
dron with  its  edges  replaced.  Fig.  4.  a made  consisting  ot  two  equal  and 
similar  portions  of  a crystal  resembling  fig.  3;  being  sections,  parallel  with 
two  opposite  primary  planes,  placed  base  to  base.  Fig.  5.  the  rhombic  dode- 
cahedron, resulting  from  the  replacement  of  all  the  cages  of  the  octohedron, 
by  planes  similar  to  those  of  fig.  3,  but  deeper. 
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Like  the  greater  number  of  the  gems,  the  geological  situation 
of  the  Spinelle  Ruby  is  not  accurately  known.  It  sometimes 
occurs  with  sapphires  and  oriental  rubies  in  the  sand  of  rivers: 
as  in  that  of  the  rivers  of  Ceylon.  Iu  a specimen  from  India 
now  in  the  British  Museum,  it  is  imbedded  in  a lamellar  car- 
bonate of  lime,  enclosing  red  mica,  sulphuret  of  iron,  and 
phosphated  lime ; it  has  also  been  found  in  a substance  greatly 
resembling  adularia  ; and  iu  the  cavities  of  limestone  ejected 
from  Vesuvius  along  with  vesuvian  and  ceylanite. 

The  scarlet  coloured  is  properly  termed  the  Spinelle  Ruby  ; 
the  rose  red,  the  Balas  Ruby  : the  yellow  or  orange  red,  the 
Rubicelle ; the  violet  coloured,  the  Alnundine  Ruby . 
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PLEONASTE.* 

, Zeylauite  W.  Pleonaste  H.  Ceylanite  J. 

The  Pleonaste  is  commonly  considered  to  be  a variety  of  the 
Spinelle  Kuby  ; bat,  it  is  less  hard,  a little  heavier,  and  differs 
from  it  both  in  colour  and  in  composition.  Its  specific  gravity 
is  about  3.8.  That  of  Oker,  according  to  Berzelius,  is  com- 
posed of  72.25  of  alumine,  5.48  of  silex,  14.63  of  magnesia,  and 
4.26  of  protoxide  of  iron.  In  general  colour  it  also  differs 
from  the  Ruby : the  Pleonaste  appears  nearly  black  : but  when 
placed  between  the  eye  and  the  light,  it  is  translucent,  and 
green  or  blue.  Some  however  are  said  to  have  been  brought 
from  Ceylou  of  a sky-blue,  others  of  a yellowish  colour.  It 
occurs  in  crystals,  of  which  the  primary  is  considered  to  be  the 
regular  octohedron.  The  cross  fracture  is  flat  conchoidal ; the 
lustre,  splendent,  resinous : it  scratches  quartz,  but  is  not  so 
hard  as  the  spinelle.  Before  the  blow-pipe,  alone,  it  suffers  no 
change ; with  borax  it  fuses  into  a dark  green  transparent  glass, 

1 2 3 

Fie.  1.  The  primary  octohedron.  Fig.  2.  the  same  of  which  the  edges 
are  deeply  replaced ; the  triangular  planes  being  portions  of  the  primary 
octohedron.  This  shews  the  passage  of  the  octohedron  into  the  rhombic 
dodecahedron.  Fig.  3. 
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The  geological  situation  of  the  Pleonaste  differs  for  the  most 
part  from  that  of  the  Spinelle  Ruby.  The  Pleonaste  is  found, 

* Pleonaste  from  the  Greek,  signifying — which  «upera bounds ; in  allusion 
to  the  four  facets  (b)  sometimes  found  on  each  solid  angle  of  the  octohedron. 
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accompanied  by  tourmalines,  &c.  in  the  rivers  and  alluvial 
country  of  Ceylon.  It  has  often  been  found  in  the  cavities  of 
the  lavas  of  Vesuvius,  and  of  Somma.  It  is  also  met  with  in 
the  volcanic  rocks  of  Somma,  both  calcareous  and  granitic ; 
and  in  those  of  Laach,  near  Andernach,  on  the  banks  of  the 
Rhine.  The  Blue  Spinelle  of  Andernach  crystallises  iu  the 
form  of  the  regular  octohedron,  which  may  be  cleaved  parallel 
to  its  planes.  It  also  occurs  at  Munzoni  iu  the  Tyrol. 

IOLITE.*  DICHROITE. 

Iolite  H.  Dichrolte,  Cordier.  Cordierite,  Leonhard. 

This  mineral  is  of  a purplish  or  bluish  violet  colour,  some- 
times with  a tinge  of  black ; but  when  viewed  by  transmitted 
light  at  right  angles  to  the  axis  of  the  prism,  the  colour  of  this 
mineral  appears  brownish  yellow.  It  occurs  massive,  and  also, 
it  is  said,  crystallized  in  six  or  twelve-sided  prisms,  and  is 
described  as  possessing  natural  joints  parallel  with  all  the 
planes  of  a six-sided  prism.  It  is  sometimes  opaque,  sometimes 
trausluceut.  It  has  a shining  vitreous  lustre;  an  uueven 
or  somewhat  conchoidal  fracture,  and  is  so  hard  as  to  scratch, 
quartz.  Its  specific  gravity  is  2.56.  It  has  been  lately  analysed 
by  Grnelin,  who  found  it  to  be  composed  of  silex  42.6,  alumine 
34.4,  lime  1.7,  magnesia  5.8,  oxide  of  iron  1.5,  oxide  of 
manganese  1.7.  Alone,  before  the  blow-pipe,  in  a strong  heat,, 
the  edges  fuse  into  a blue  glass;  with  borax  it  fuses  slowly  into 
a diaphanous  glass. 

It  is  said  to  have  been  found  at  Cape  de  Gate  in  Spain : in 
Granada  in  the  same  country  in  two  places,  viz.  at  Granatillo, 
disseminated  in  a blue  clay  contained  in  greenstone,  and  in  the 
bay  of  St.  Pedro  in  lava.  It  has  lately  been  found  in  primitive 
trap  at  Arendahl  in  Norway. 

1.  PELIUM,  OR  PEHOME.+ 

This  mineral  exhibits  so  completely  all  the  characters  of 
iolite  that  it  can  scarely  be  said  to  be  a variety  of  it.  In  form, 
fracture  and  hardness  they  perfectly  agree.  Sp.  gravity  of 
pelium  2.714.  Analysis  by  Dr.  Brandes,  silex  54.00,  alumine 
28.50,  magnesia  0.50,  protoxide  of  iron  16.18,  oxide  of  man- 
ganese 0.25,  water  0.25. 

It  occurs  at  Bodcnmais  in  Bavaria  in  grey  granite. 

* Iolite  from  its  bluish  violet  colour  in  one  direction:  dichroite  from  two 
Greek  words  signifying  of  t,w°  colours. 

+ From  the  Greek,  signifying  bluish  colour  or  blackish. 
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2.  STEIKHFILITE** 

This  mineral  also  seems  to  be  identical  with  dichroke.  Its 
colour  is  either  light  or  Berlin  blue ; sometimes,  though  rarely, 
it  is  nearly  colourless.  Analysis  by  Von  Bonsdorff,  silex  49.95, 
alumine  32.28,  magnesia  10*45,  peroxide  of  iron,  5.00,  oxide 
of  manganese  0.03,  volatile  matter  1.65. 


P on  M or  M 90W 
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It  is  found  in  the  copper  mine  of  Orrijarvi  in  Finland. 


LAZULITE.+  AZURITE. 

Lazuiit  W.  H.  Azurite  J. 

The  Lazulite  is  rarely  found  in  perfect  crystals  of  a fine  blue 
colour  of  dilferent  shades;  it  is  more  often  granular,  or  in  pieces 
not  exceeding  the  size  of  a hazel  nut : it  is  somewhat  translu- 
cent, brittle,  yet  nearly  as  hard  as  quartz;  the  fracture  is  lamel- 
lar, but  the  direction  of  its  cleavages  have  not  been  determined : 
its  primary  form  is  a right  rhombic  prism.  Analysis,  alumine  66, 
It  is  composed  of  alumine  66,  silex  10,  lime  2,  magnesia  18, 
of  oxide  of  iron  2.5:  Tromsdorf, 


The  second  of  the  above  figures  represents  a superb  crystal  in  the  possession 


of  H.  J.  Brooke,  Esq. 
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It  occurs  in  Vorau  in  Stiria,  in  a gangue  of  quartz,  in  a vein 
traversing  mica  slate ; and  in  Salzburg,  in  clay-slate. 


* So  named  after  Count  Steinheil. 

+ Lazulite  from  Azut,  the  name  by  which  the  Arabs  designate  this  mineral. 
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HYDRATE  OF  MAGNESIA. 

Native  Magnesia,  Bruce.  Hydrate  of  Magnesia  A. 

It  occurs  in  plates,  which  have  a laminated  structure,  and 
are  frequently  disposed  in  a radiated  position.  It  is  described 
by  Dr.  Brewster  as  occurring  in  regular  hexaedral  prisms 
It  is  white,  occasionally  with  a tinge  of  green.  It  is  semi* 
transparent  with  a somewhat  pearly  lustre,  but  becomes  opake 
by  exposure;  is  somewhat  elastic,  adheres  slightly  to  the 
tongue,  and  is  so  soft  as  to  yield  to  the  nail : its  specific  gravity 
is  2. 33 — 2.63:  analysis  of  the  American  by  Dr.  Bruce,  magnesia 
70,  and  of  water  30  per  cent;  of  that  of  Unst  by  Dr.  Fyflfe, 
magnesia  69.75,  water  30.25.  It  dissolves  entirely  in  the 
muriatic,  nitric,  and  dilute  sulphuric  acids. 

This  mineral  has  been  found  at  Hoboken  in  New  Jersey, 
in  veins  from  a few  lines  to  a few  inches  thick,  traversing 
serpentine  in  every  direction : it  has  lately  been  found  by  Dr. 
Hibbert  at  Swinaness  in  Unst,  one  of  the  Shetland  Isles, 
traversing  serpentine  in  all  directions,  mixed  with  magnesian 
carbonate  of  lime,  and  forming  veins  from  half  an  inch  to  six 
or  eight  inches  thick. 

CHRYSOLITE* 


* Krysolith  W.  Peridot  H. 

The  Chrysolite  occurs  in  angular,  or  in  somewhat  rounded 
crystalline  masses,  or  in  prismatic  crystals  variously  terminated. 
Their  primary  form  is  a right  prism  with  rectangular  bases, 
which  may  be  obtained  by  cleavages  parallel  to  all  its  planes, 
yielding  the  measurement  of  90°  every  way  by  the  reflective 
goniometer;  the  cross  fracture  is  conchoidal  with  a vitreous 
lustre.  Its  colour  is  yellow,  sometimes  tinged  with  green  or 
brown;  it  is  translucent,  and  possesses  double  refraction.  It 
scratches  glass  but  is  scratched  by  quartz : its  specific  gravity  is 
3.4.  It  consists  of  50.5  per  cent,  of  magnesia,  38  of  silex, 
and  9.5  of  oxide  of  iron,  according  to  the  analysis  of  Vauquelin. 
It  is  infusible. 
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* Chrysolite — signifying  a valuable  stone,  or  gem. 
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It  is  found  near  Schelkowitz  in  Bohemia,  and  at  Jurnau,  in 
the  circle  of  Bunzlau  ; in  serpentine,  at  Leatschau  in  Hungary ; 
in  the  river  St.  Denis,  at  the  foot  of  the  volcano  of  the  isle  of 
Bourbon  ; and  in  the  debris  of  the  volcano  of  Bolsano.  The 
chrysolite  of  commerce  is  brought  from  the  Levant. 

OLIVINE. 

Olivin  W.  Peridot  granuliforroe  H. 

Olivine  is  considered  to  be  a variety  of  the  chrysolite,  though 
it  differs  in  respect  of  analysis,  the  general  form  of  its  crystals, 
and  also  in  cleavage  ; the  proportions  of  silex  and  magnesia  con- 
tained in  it  are  nearly  reversed,  and  it  contains  a trace  of  lime. 
The  olivine  is  chiefly  found  in  olive  coloured*  semi-transparent 
masses,  which,  sometimes,  from  their  being  in  a state  of  de- 
composition, have  externally  an  irridescent  and  somewhat  me- 
tallic lustre ; the  fracture  is  imperfectly  conchoidal : it  is  not 
so  hard  as  chrysolite.  It  occurs  in  crystals  whose  primary  form 
may  be  considered  a right  rectangular  prism,  but  they  yield  to 
cleavage  with  regularity  only  parallel  to  the  terminal  plane  P 
of  the  following  figure.  Before  the  blow-pipe  alone  it  becomes 
somewhat  brown  without  fusing  ; without  borax  it  fuses  slowly 
iuto  a diaphanous  glass. 
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The  above  fig.  represents' a crystal  in  Mr.  Majendie’s  collection,  from  the 
current  of  lava  which  flowed  into  the  sea  at  Torre  del  Greco. 

It  occurs  in  basalt  near  the  village  of  Colombier  in  the  Viva- 
rais;  in  the  basalt  of  Bohemia;  of  Kalberg  in  Russia;  of 
Hungary;  and  in  masses  of  considerable  size  in  that  of  Unkel 
on  the  banks  of  the  Rhine,  near  Cologne ; in  lava  in  the  isle  of 
Bourbon. 

In  Britain,  it  is  found  together  with  augite,  in  the  basalt  of 
Teesdale  in  Durham  ; in  the  county  of  Donegal  in  Ireland ; near 
Arthur’s  Seat,  Edinburgh,  and  in  trap  rocks  of  Rum  and  Sky. 


* * Whence  Olivine. 
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Meteoric  Olivine.  The  semi-transparent  yellowish  substance 
enclosed  in  the  mass  of  meteoric  iron  found  in  Siberia  by 
Professor  Pallas,  is  generally  considered  to  be  a variety  of 
olivine.  It  possesses  a conchoidal  fracture  ; and  consists, 
according  to  Klaproth,  of  41  per  cent,  of  silex,  38*5  of  mag- 
nesia, and  18*5  of  iron. 

CONDRODITE,*  BRUCITE,  MACLUREITE. 

Condrodite  Berzelius.  Brucite  Gibbs.  Maclureite,  Seybert. 

* This  mineral  occurs  massive,  and  in  small  grains,  having  oc- 
casional, but  not  very  decided  appearances  of  regular  external 
form,  and  crossed  by  nearly  parallel  refts,  of  which  the  surfaces 
have  a somewhat  pearly  lustre.  No  decided  marks  of  regular  inter- 
nal structure  are  discernible  in  them,  but  the  massive  of  Pargas 
is  divisible  into  apparently  rhombic  prisms,  and  that  of  New  Jersy 
is  described  by  Cleaveland  as  occurring  in  rhombic  prisms  of  124® 
and  56n,  with  dihedral  terminations.  The  colour  is  wine  or  wax 
yellow  ; it  is  translucent,  scratches  glass  with  ease,  and  yields 
to  the  knife  with  difficulty.  Specific  gravity  3*5 — 3*22.  By 
rubbing  it  acquires  a resinous  electricity. 

Analysis  of  that  of  Pargas,  by  Count  D’Ohsson ; magnesia 
54*0,  silex  38*0,  oxide  of  iron  5*1,  alumine  1*5,  potash  0*86, 
manganese  a trace.  Analysis  of  that  of  North  America,  by 
Seybert ; magnesia  54*000,  silex  32.666,  fluoric  acid  4*086, 
potash  2*108,  peroxide  of  iron  2*333,  water  1*000. 

Before  the  blow-pipe  it  is  infusible  on  charcoal,  but  sometimes 
becomes  milk-white  ; with  borax  it  fuses  slowly,  but  com- 
pletely, into  a transparent  glass,  slightly  tinged  by  iron. 

It  was  first  discovered  at  Sparta,  in  New  Jersey,  in  small 
masses,  accompanying  graphite  in  granular  carbonate  of  lime. 
It  is  also  found  massive,  and  in  grains,  with  the  same  substance 
and  accompanying  the  pargasite  at  Pargas,  in  Finland  ; and 
in  the  same  substance  at  Aker,  in  Sudermauia. 

SERPENTINE. 

* It  is  properly  divided  into  two  kinds,  Noble  Serpentine  and 
Common  Serpentine. 

1.  NOBLE  SERPENTINE. 

Ecfler  Serpentin  W.  Serpentine  Noble  Br.  Precious  Serpentine  J. 

It  occurs  massive,  of  various  shades  of  green  and  yellowish 
green ; its  colour  is  uniform  .*  its  fracture  is  spliutery  passing 

* Condrodite,  from  it*  occurring  in  graiiiB.  Brucite,  in  honor  of  the  late 
Profi»**or  Bruce  of  New  York.  Maclureite,  in  honor  of  Mr.  Maclure. 
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into  conchoidal ; it  is  translucent,  possesses  a glimmering  or 
glistening  resinous  lustre  ; i9  occasionally  somewhat  unctuous  to 
the  touch,  and  yields  easily  to  the  knife.  Its  specific  gravity  is 
2.2.  According  to  the  analysis  of  Hisinger,  it  consists  of  37*24 
magnesia,  32  of  silex,  0.5  of  alumine,  10.2  of  lime,  14  of 
water,  and  6 of  oxide  of  iron.  Analysis  by  John;  silex  42.50, 
magnesia  38.63,  alumine  1,  lime  0.25,  oxide  of  iron  1*50, 
oxide  of  manganese  0.62,  oxide  of  chrome  0.25,  water  15.20,  • 
loss  0.05. 

Before  the  blow-pipe  the  thin  edges  may  be  fused  into  an  ena- 
mel ; with  borax  it  fuses  slow  ly  into  a greenish  transparent  glass. 

It  is  commonly  found  in  beds  and  masses  in  primitive  lime- 
stone, gneiss,  and  mica-slate,  whence  it  has  been  termed  Pr*- 
tnilive  Serpentine. 

In  Italy  it  is  intermixed  with  limestone  forming  the  Verd 
Antique  marble.  It  also  occurs  in  Silesia,  Sweden,  Bohemia, 
and  the  Tyrol.  In  primitive  limestone  in  Connecticut,  North 
America,  with  magnetic  oxide,  and  chromate  of  iron.  At  New- 
bury Port,  Massachusetts,  in  granular  limestone  with  which  it 
is  often  intermingled. 

In  Scotland,  it  occurs  in  the  marble  of  Glen  Tilt.  It  occurs 
in  Holyhead  Island. 

A variety  of  the  serpentine  of  Cornwall,  found  in  veins  and 
small  masses,  belongs  to  noble  serpentine. 

• » 

2.  Common  serpentine. 

The  characters  of  this  variety  differ  greatly  from  those  of  the 
preceding.  It  is  of  various  shades  of  green,  brown,  and  red  ; 
the  brown  mostly  prevailing,  and  the  colours  are  variously  inter- 
mixed : it  is  opake,  but  sometimes  translucent  on  the  edges ; 
the  fracture  is  uneven,  but  occasionally  approaches  the  flat  con- 
choidal; sometimes  it  scarcely  yields  to  the  knife,  sometimes  it 
gives  out  an  argillaceous  odour  when  breathed  on.  Specific 
gravity  2.5.  It  is  said  that  some  varieties  not  only  move  the 
magnetic  needle,  but  possess  magnetic  poles.  Analysis  by  Vau- 
quelin  ; magnesia  44,  silex  44,  alumine  2,  oxide  of  iron  7.3, 
oxide  of  manganese  1.5,  oxide  of  chrome  2. 

In  Scotland,  it  occurs  at  Portsoy  in  Banffshire  ; at  the  bridge 
of  Corlachie  in  Forfarshire;  in  Ayrshire  ; in  the  Shetland  isles, 
Unst  and  Fetlar ; in  Glass  one  of  the  Hebrides.  In  Cornwall, 
the  large  serpentine  tract  of  that  country  is  associated  with 
greenstone  and  slates. 
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. ZIRCON. 

Zirkoo  W.  Zircon  H. 

The  three  minerals  which  are  principally  composed  of  Zircon, 
viz.  the  hyacinth,  the  jargoon,  and  the  zirconite,  all  occur  crys- 
tallized. The  form  of  their  primary  crystal  is  an  obtuse  octo- 
bedron,  with  a square  base,  which  occurs  only  among  the  opaque 
brown  crystals  forming  a variety  of  the  jargoon.  Its  angles 
taken  by  the  reflective  goniometer,  on  natural  planes,  are  84° 
SO7  ami  95°  40'.  The  crystals  of  these  substances,  of  which  I 
possess  about  45  varieties,  resemble,  in  a remarkable  degree, 
those  of  the  oxide  of  tin,  which  also  have  for  their  primary* 
crystal  a flat  octohedron:  they  are  doubly  refractive  when 
transluceot,  are  harder  than  quartz,  and  their  specific  gravity 
exceeds  4.  These  substances  are  infusible,  but  sometimes  lose 
their  colour  by  exposure  to  heat. 

12  3 4 5 


Fig.  1.  The  primary  octohedron.  Fig.  2,  die  name  having  its  lateral 
solid  angles  replaced.  Fig.  3,  is  the  same  a*  Fig.  2:  but  the  replacement  ot 
its  angles  gives  to  the  crystal  the  form  of  a quadrangular  prism  terminated 
by  four-sided  pyramids  with  rhombic  planes.  Fig.  4.  In  this,  the  edges 
formed  by  the  meeting  of  two  pyramids  of  the  primary  octohedron,  are  also 
replaced  Fig.  5,  shews  the  solid  angles  formed  by  the  meeting  of  the  prism 
and  pyramid,,  replaced  each  by  two  planes. 
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1.  HYACINTH.* 

The  Hyacinth  is  of  various  shades  of  red,  passing  into  orange 
red ; it  is  transparent  or  translucent : its  structure  is  lamellar, 
yielding  to  cleavage  parallel  with  the  faces  of  the  primary  oc- 
tohedron,  and  with  a plane  passing  through  the  summits  and  the 
centres  of  the  planes  of  its  pyramids.  Its  cross  fracture  is  con- 
choidal,  with  a vitreous  lustre:  it  is  semi-transparent.  The 
Hyacinth  of  Ceylon  consists  of  70  per  cent,  of  zircon,  25  of 
silex,  and 0.5  of  oxide  of  iron:  Klaproth.  Dr.  Thomson  found 
alumine  a constant  ingredient.  That  of  Expailly  consists  of  the 
same  constituents,  nearly  in  the  same  proportions.  Before  the 
blow-pipe,  alone,  it  is  infusible,  but  with  borax,  melts  into  a 
diaphanous  glass. 

The  hyacinth  is  commonly  found  in  the  beds  of  rivers  or  of 
brooks.  It  occurs  in  the  brook  Expailly,  in  Auvergne  in  France, 
in  a sand  that  is  considered  to  be  of  volcanic  origin ; and  is  also 
met  with  in  a sand  of  the  same  description  in  the  territory  o? 
Vicenza,  near  Pisa  in  Italy,  and  in  Ceylon:  it  is  also  found  at 
Schelkowitz  in  Bohemia,  and  in  Brazil.  The  hyacinth  of  France 
occurs  in  the  forms  of  figs  2,  3,  4,  and  5,  (see  p.  99,)  and  in 
many  other  forms. 

2.  JARGOON. 

The  Jargoon  occurs  in  small  transparent  or  translucent  crys- 
tals, which  are  considerably  prismatic  (fig.  3),  and  of  a greyish, 
yellowish,  brownish,  or  reddish  colour,  having  frequently  a smoky 
tinge;  and  in  rounded  masses,  as  well  as  in  crystals  of  consider- 
able dimension,  very  nearly  approaching  their  primary  form,, 
(fig.  1)  and  of  a brown  colour  and  opaque : they  seem  to  possess 
no  regular  structure.  Jargoon  consists,  according  to  Vauquelin, 
of  66  per  cent,  of  zircon,  31  of  silex,  and  2 oxide  of  iron. 

This  substance  is  usually  called  the  Jargon  of  Ceylon  : it  is 
found  in  the  sands  of  rivers  in  the  middle  of  that  island  with 
spinelle  ruby,  sapphire,  and  iron-sand ; also,  according  to 
Bournon,  in  the  district  of  Ellore,  in  India;  and  in  the  brook 
Expailly,  in  France. 


8.  ZIRCONITE.+ 

The  Zirconite  is  of  a reddish  brown  colour,  and  nearly  opaque : 
it  occurs  in  prismatic  crystals  (fig.  5);  by  the  analysis  of  John 

* From  its  resemblance  in  colour  to  that  of  the  flower  called  hyacinth  by 
the  ancients. 

t Zirconite,  from  its  containing  the  earth  Zircon. 
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it  consists  of  64  of  zircon,  34  of  silex,  0.25  of  oxide  of  iron,  and 
1 of  titanium. 

It  occurs  imbedded  in  sienite  at  Frederick-Schwerin  in  Nor- 
way ; at  Kitiksut  in  Greenland;  in  Carinthia;  in  North  Ame- 
rica, it  is  found  in  granite  near  Baltimore,  and  in  New  York ; 
in  gneiss  in  New  Jersey. 

In  Scotland,  in  sienite  in  Galloway  in  minute  crystals ; in 
Sutherland  iu  well  defined  crystals  of  considerable  size. 

All  the  varieties  of  Zircon  are  cut  and  polished  by  the  lapi- 
dary, but  in  general  are  not  greatly  esteemed;  the  hyacinth  is 
often  of  a beautiful  brilliant  colour  when  set  as  a gem,  but  it 
wants  dimension.  The  exposure  of  some  varieties  to  heat,  de- 
prives them  of  their  colour,  and  they  are  said  to  have  been 
sold  in  that  state  in  place  of  the  diamond. 


EUCLASE. 

Euclasc  FI. 

It  occurs  in  crystals  which,  when  held  in  one  direction,  may 
be  termed  prismatic  ; the  prism  sometimes  appearing  rectangu- 
lar, sometimes  rhombic,  and  variously  modified  and  terminated. 
The  principal  cleavage  is  parallel  to  the  plane  P*  of  the  follow- 
ing figures  ; it  cleaves  also  parallel  to  M and  T ; which,  together 
with  the  measurements,  and  the  nature  of  the  modifying  planes, 
prove  the  primary  form  to  be  a right  oblique-angled  prism. 
The  planes  P and  T,  and  the  intermediate  planes,  (which  at 
first  sight  appear  only  as  strias)  are  those  of  the  apparent  prisms 
of  the  crystals,  which  usually  are  attached  to  the  matrix  at  M, 
or  the  opposite  plane.  It  is  either  colourless  and  nearly  trans- 
parent, or  light  green  of  various  shades,  or  bluish  green  and 
blue  ; the  cross  fracture  is  conchoidal,  with  a splendent  vitreous 
lustre.  Specific  gravity  3.06. 

Analysis  by  Berzelius;  glucine  21.78,  silex  43.32,  alumine 
30.56,  oxide  of  iron  2.22,  oxide  of  tin  0.70.  Before  the  blow- 
pipe it  first  becomes  opake,  and  then  melts  on  the  edges  into  a 
white  enamel ; with  borax  it  ultimately  and  slowly  melts  into  a 
transparent  colourless  glass, 

The  annexed  figures  represent  the  planes  of  some  crystals 
iu  the  possession  of  my  friend  H.  J.  Brooke,  from  which  also 
I obtained  the  accompanying  measurements  by  the  assistance  of 
retlective  goniometer. 

* Euclasc,  from  the  Greek,  signifying  easily  broken;  in  allusion  to  the 
case  with  which  it  cleaves  in  that  direction. 
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It  was  first  found  in  Peru  in  very  small  quantity ; and  has 
since  been  brought  from  the  Brazils  in  isolated  crystals,  but 
neither  the  circumstance  under  which  it  occurs,  nor  its  precise 
locality,  is  known. 


BERYL*  AQUAMARINE. 

Edler  Beryl  W,  Emeraude  verte-bleuitre  & j aune-vcrdatre  H. 

Bcril  aigue-marine  Bt. 

. The  Beryl  is  of  various  shades  of  pale  yellow,  green,  and 
blue  ; its  common  form  is  that  of  the  hexahedral  prism,  which 
sometimes  is  deeply  striated  longitudinally,  and  terminated  by 
a six-sided  pyramid,  of  which  the  summit  is  replaced;  or  the 
terminal  edges  and  angles  of  the  prisms  are  replaced  by 

* Called  Beryllos  by  the  Greek#.  Aquamarine  from  the  latin;  tea-water 
— in  relation  to  its  colour. 
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small  planes.  It  occurs  in  crystals  of  various  sizes ; they 
have  been  met  with  a foot  or  more  in  length,  and  four  inches 
in  diameter,  and  nearly  transparent.  It  is  harder  than  the 
emerald,  and  more  readily  yields  to  cleavage,  parallel  to  all 
the  planes  of  its  primary  form,  the  hexahedral  prism,  but 
occurs  in  nearly  the  same  crystalline  forms.  Its  specific  gravity 
is  2.67.  According  to  Vauquelin,  the  beryl  consists  of  14 
per  cent,  of  glucine,  68  of  silex,  15  of  alumine,  2 of  lime, 
and  1 of  oxide  of  iron.  It  is  changed  to  a light  blue  by  a mode- 
rate heat ; by  increasing  the  heat  it  becomes  like  mother  of 
pearl  ; the  emerald  has  the  same  kind  of  pearly  lustre  when 
heated  ; with  borax  it  fuses  into  a transparent  colourless  glass. 
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It  belongs  to  primitive  countries  ; it  occurs  in  veins  traversing 
granite,  chiefly  of  the  variety  termed  graphic : its  gangue  is 
quartz,  or  compact  ferruginous  clay. 

It  is  found  in  the  greatest  abundance  and  purity  near  Nert- 
chink  in  Daouria,  on  the  confines  of  China,  in  compact  ferru- 
ginous clay.  It  occurs  in  the  Altaic  chain  in  Siberia;  and  in 
Persia  in  a vein  traversing  a granite  mountain,  and  is  accom- 
panied by  quartz,  topaz,  and  crystallized  felspar.  It  has  also 
heen  found  in  greenish  white  and  opaque  crystals,  in  a vein  pass- 
ing through  granite  near  Limoges  in  France  ; and  near  Autun, 
in  a rock  chiefly  consisting  of  felspar ; in  graphic  granite  in 
Pennsylvania.  The  beryl  is  also  found  in  Peru,  Brazil,  Saxony, 
the  isle  of  FJbd : and  also  in  several  of  the  United  States  of 
America  in  granite. 

It  errors  in  Kin  loch  Raimoch  and  Cairngoram  in  Aberdeen- 
shire, Scotland.  In  the  mountains  above  Dundrum  in  the' 
county  of  Dublin ; and  in  granite  near  Lough  Bray,  and  near 
Cronebane  in  the  county  of  Wtcklow  in  Ireland. 

It  is  usually  considered  a variety  of  the  emerald,  but  differs 
from  it  both  in  hardness  and  composition,  and  mostly  in  colour. 
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EMERALD. 

Schmaragd  W.  Emeraude  vcrte  H. 

The  form  in  which  the  Emerald  usually  occurs,  is  that  of 
a six-sided  prism,  which  also  is  that  of  its  primary  crystal ; 
it  is  occasionally  modified  at  the  terminations,  which  greatly 
resemble  those  of  the  beryl.  Its  colour  is  a pure  and  beautiful 
green*  of  various  intensity ; it  is  somewhat  harder  than  quartz, 
but  not  so  hard  as  the  beryl,  and  though  it  exhibits  joints 
parallel  with  the  planes  of  the  prism,  it  yields  to  cleavage  with 
more  difficulty  than  the  beryl;  its  cross  fracture  is  conchoidal 
with  a vitreous  lustre:  it  never  occurs  In  very  large  crystals, 
which  are  transparent  or  translucent;  those  of  Broddbo  are 
translucent  or  opaque.  According  to  Vauquelin,  it  consists  of 
13  of  glucine,  64.5  of  silex,  16  of  aluminc,  1.6  of  lime,  and 
3.25  of  oxide  of  chrome;  it  is  supposed  to  be  coloured  by  the 
latter  substance.  That  df  Broddbo  consists  of  glucine  13.13,^ 
silex  68.35,  alumine  17.60,  oxide  of  iron  0.27,  oxide  of  tantalum 
0.  72:  Berzelius;  but  since  these  emeralds  as  they  have  been 
termed,  are  of  a bluish  or  yellowish  green  colour,  and  contain 
no  chrome,  it  may  be  inferred  that  they  ought  rather  to  be 
considered  varieties  of  the  beryl.  The  emerald,  according  to 
Berzelius,  suffers  no  change  alone  under  the  blow-pipe  with  a 
gentle  heat;  with  borax  fuses  into  a transparent  colourless 
glass. 

The  emeralds  known  to  the  ancients  were  found  in  Upper 
Egypt,  and  the  mountains  of  Ethiopia.  The  finest  are  found  in 
Peru.  The  mine  of  Manta  is  exhausted;  the  present  mine  is 
situated  in  the  valley  of  Tunca,  in  Santa-Fe,  between  the 
mountains  of  New  Grenada  and  Popayan : emeralds  occur  there 
in  veins,  or  in  cavities,  in  granite.  A variety  of  it  has  lately 
been  found  at  Broddbo  in  Sweden.  They  have  also  been  fouud 
in  some  secondary  countries ; in  which  they  are  supposed  not 
to  have  been  in  their  original  situation. 

The  emerald  is  reckoned  among  the  gems;  and  when  of  a 
fine  colour  and  without  flaws,  is  highly  esteemed.  The  large 
emeralds  spoken  of  by  various  writers,  such  as  that  in  the  Abbey 
of  Richenau,  of  the  weight  of  28  pounds,  and  which  formerly 
belonged  to  Charlemagne,  are  believed  to  be  either  green  fluor, 
or  prase.  The  most  magnificent  specimen  of  genuine  emeralds 
was  presented  to  the  church  of  Loretto  by  one  of  the  Spanish 
kings;  it  consists  of  a mass  of  white  quartz,  thickly  implanted 
with  emeralds  more  than  an  inch  in  diameter. 

* Whence  Emerald,  from  the  Grecl. 
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GADOLINITE* 

Of  this  mineral  there  appear  to  be  two  varieties,  which  how- 
ever do  not  seem  as  yet  to  be  thoroughly  understood  : 

1.  VITREOUS. 

It  is  of  a greenish  or  brownish  black  colour,  and  occurs 
massive.  It  is  opake,  or  slightly  translucent  on  the  edges,  and 
hard  enough  to  scratch  glass:  its  fracture  is  flat-conchoidal, 
with  a splendent  or  resinous  lustre : it  appears  to  consist  by  the 
analysis  of  Berzelius,  of  yttria  45.93,  protoxide  of  cerium  16.90, 
silex  24.16,  protoxide  of  iron  11.34,  water  0.60.  Before  the 
blow-pipe,  alone,  it  intumesces,  throws  out  cauliflower-like 
ramifications,  and  becomes  white,  giving  off  moisture.  This 
occurs  at  Ytterby,  Broddbo  and  Finbo. 

2.  CRYSTALLISED. 

This  occurs  both  massive  and  crystallised,  and  is  described  - 
by  Berzelius  as  possessing  aa  yellow  granular  fracture;”  but 
the  crystal  represented  by  the  following  figure  is  nearly  iron 
black,  and  dull  externally,  internally  black  and  shining;  its 
primary  form  appears  to  be  an  oblique  rhombic  prism.  It  is 
considered  by  Berzelius  to  consist  of  gadolinite  with  small 
quantities  of  silex,  lime,  and  the  protoxides  of  manganese, 
cerium  and  iron,  and  glucine.  One  specimen  (as  it  may  be 
assumed)  of  this  variety  yielded  by  the  analysis  of  Klaproth, 
54.?5  of  yttria  with  a trace  of  manganese,  21.25  of  silex,  5.5 
of  glucine,  0.5  of  alumine,  17.5  of  oxide  of  iron,  and  0.5  of  water. 
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The  above  figure  represents  a crystal  in  the  possession  of  Mr.  Brooke. 
This  variety  is  from  Korarf. 

* After  Gadolin,  its  discoverer. 
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The  Minerals  included  under  this  term  generally  consist , pri- 
marily, of  Earths  in  various  proportion ; they  include  also 
some  proportion  oj  one  or  more  oj  the  Alkalies , giving  them 
a very  important  chemical  distinction.  Most  of  them  contain 
some  iron , and  some  of  them  manganese ; which  in  most , if 
not  in  all  cases , may  properly  be  considered  as  accessory , 
rather  than  essential  ingredients . 


MICA.* 

Glimmer  W.  * Mica  H. 

Mica  occurs  disseminated  in  rocks,  massive,  and  in  six-sided 
crystals,  mostly  tabular;  it  also  occurs  in  the  form  of  an  oblique 
rhombic  prism  of  60°  and  120°,  which  is  the  form  of  its  primary 
crystal.  It  is  easily  divisible  parallel  with  the  terminal  planes 
into  thin  laminae,  which  are  flexible  and  very  elastic;  this  last 
character  serves  at  once  to  distinguish  mica  from  talc,  which  is 
not  elastic.  It  is  of  various  shades  of  white,  yellow,  green,  and 
brown,  sometimes  black.  That  of  Vesuvius  is  sometimes  of  a 
rich  red  brown  when  viewed  at  right  angles  to  the  axis,  while 
in  the  other  direction  it  is  almost  colourless  and  nearly  trans- 
parent. Mica  possesses  a shining  lustre,  which  often  is  pseudo- 
metallic;  it  yields  readily  to  the  knife,  but  the  edges  of  the 
crystals  will  scratch  glass.  Its  specific  gravity  is  about  2.7. 
Analysis  by  Rose  of  a specimen  from  Broddbo  near  Fahlun, 
silex  46.10,  alumine  31.16,  potash  8.39 , fluoric  acid , 1.12. 
oxide  of  iron  8.65,  oxide  of  manganese  1.40,  water  0.87.  A 
specimen  from  Kimito  in  Finland  yielded  0.76  of  fluoric  acid; 
one  from  Uto  0.56;  the  other  ingredients  being  nearly  the  same 
as  that  of  Broddbo : all  the  varieties  he  could  procure  contained 
fluoric  acid.  Under  the  blow-pipe,  mica  from  different  countries 


* Mica  in  allusion  to  its  property  of  shining. 
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was  found  by  Berzelius  to  give  different  results.  Two  melted 
into  different  coloured  glass — one  into  enamel ; one  only  gave 
a trace  of  fluoric  acid. 
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It  is  an  essential  ingredient  of  very  many  rocks,  especially 
those  termed  the  oldest  primitive,  as  granite,  gneiss,  mica-slate, 
&c.  and  is  often  found  filling  up  their  fissures,  or  crystallized 
in  the  cavities  of  the.  veins  which  traverse  them.  Mica  is  there- 
fore of  the  most  ancient  formation ; but  is  also  met  with  in  the 
newest  crystalline  rocks.  It  also  occurs  in  sandstones,  in.  schists, 
and  in  the  slaty  sandstone  that  accompanies  the  independent 
coal  formation.  It  is  sometimes  abundant  in  sands,  and  in  al- 
luvial deposits  very  distant  from  primitive  mountains ; and  is 
found  finely  crystallized  in  the  ejected  masses  of  Vesuvius. 

According  to  Ilaiiy,  Muscovy  Glass,  which  occurs  in  plates 
of  a yard  or  more  in  diameter,  in  veins  of  granite  and  micaceous 
schistus,  in  some  parts  of  Russia,  may  be  divided  into  plates  no 
thicker  than  — y^^th  part  of  an  inch.  It  is  used  for  enclosing 
objects  for  the  solar  microscope,  and  instead  of  glass  in  the 
Russian  ships  of  war,  as  less  liable  to  be  broken  by  the  con- 
cussion of  the  air,  during  the  discharge  of  heavy  artillery ; an 
inferior  kind,  which  is  found  in  Pennsylvania,  is  used  there  in- 
stead of  window  glass. 


LEUCITE* 

Leuzit  W.  Amphigdne  H.  Vesuvian,  Kirwan. 

The  Leucite  occurs  in  little  masses  having  more  or  less  the 
appearance  of  crystals  rounded  by  attrition ; also  in  crystals, 
whose  planes  are  24  equal  and  similar  trapeziums,  apparently 

* Leucite  signifies  a white  substance:  Amphig&ne,  of  n double  orgin,  in 
allusion  to  its  being  found  in  the  earlier  rocks  and  in  volcanic  matter. 
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with  joints  parallel  to  the  rhombic  dodecahedron  and  the  cube  ; 
the  latter  of  which,  being  the  most  simple  of  the  two,  has  been 
adopted  as  the  form  of  the  primary  crystal.  The  Leucite  is  ge- 
nerally of  a dirty  white  or  grey  colour,  seldom  reddish  white, 
and  is  occasionally  somewhat  translucent ; it  scratches  glass  with 
difficulty ; its  cross  fracture  is  imperfectly  conchoidal,  mostly 
with  a vitreous  lustre.  Its  specific  gravity  is  2.37.  It  consists 
of  53.75  of  silex,  24.62  of  alumine,  and  21.35  of  potash. 
Under  the  blow-pipe  it  is  infusible,  even  in  powder;  with 
borax,  fuses  slowly  into  a diaphanous  glass. 


c one'  131’48'  16"  H 

c on  c"  1 

or  > 146.26.33  . . 

c/  on  c"'  y 


The  manner  in  which  this  crystal  is  derived  from  the  cube  will  be  np 
parent  on  consulting  the  crystalline  forms  of  Analcime. 

The  Leucite  is  said  to  have  been  found  in  some  of  those  which 
are  esteemed  to  be  early  rocks,  but  the  accounts  are  doubted  ; 
it  is  most  commonly  found  among  the  productions  of  volcanoes  ; 
that  w hich  occurs  in  lava  is  mostly  opaque,  while  that  found  in 
basalt  is  vitreous.  The  lavas  of  Vesuvius,  and  basalts  of  Italy 
and  Bohemia  abound  with  this  mineral.  The  road  from  Rome 
to  Frascati  is  in  many  places  quite  covered  with  it. 

ANDALUSITE.* 

Audalusit  W.  Feldspath  apyre  H. 

It  occurs  massive,  and  in  slightly  rhombic  prisms;  it  has  a 
lamellar  structure,  with  joints  parallel  to  the  sides  of  a rhombic 
prism,  measuring  by  the  reflective  goniometer  88°  4(y  & 91°  20' 
on  the  cleavage  planes.  It  is  of  a reddish  colour,  sometimes  a 
purplish  red,  and  is  translucent  or  opaque  : it  scratches  glass, 
and  sometimes  even  the  spinel  le  ruby.  Its  specific  gravity  is 
3. 16.  It  is  composed  of  52  of  alumine,  38  of  silex,  8 of  pot- 
ash, and  2 of  oxide  of  iron  : Vauquelin.  It  is  iufusible  before 
the  blow-pipe,  alone ; with  borax  fuses  with  difficulty  into  a 
transparent  colourless  glass.  That  from  the  Tyrol  scratches 

* Andalusia?,  from  Audalusiu  iu  Spuin,  where  it  was  first  found. 
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glass,  is  very  easily  frangible,  is  not  altered  by  heat  before  the 
blow-pipe,  with  calcined  borax  melts  readily,  and  when  cold 
assumes  the  form  of  a greenish  bead. 

M on  M 9l°20' 

P on  M or  M'  . 90.00 

P on  c 140.00 

c on  d 145.00 

g on  g ........  125.00 

The  Andatusite  belongs  to  primitive  countries.  It  was  first  • 
found  in  Andalusia  in  Spain.  It  occurs  in  a vein  of  felspar 
traversing  granite  in  Forez  in  France,  and  it  has  been  found  in 
ash  grey  dolomite  also  containing  tremdlite,  in  the  Simplon, 
and  in  black  carbonate  of  lime  containing  granular  pyrites,  at 
Coulepeux  in  the  valley  of  Ger,  department  of  the  Haut  Ga- 
ronne : at  Readfield  in  the  United  States : in  granite  in  Casteile 
in  Spain  : in  mica-slate  in  Aberdeenshire  in  Scotland  ; and  in 
the  isle  of  Unst : in  Dartmoor  in  Devonshire  : it  has  also  been 
found  in  mica-slate  in  Douce  mountain  in  the  county  of  Wick- 
low’, and  is  also  very  plentiful  in  mica-slate  at  Kiliiney  in  the 
county  of  Dublin,  in  Ireland. 

BUCHOLZITE.* 

Dr.  Brandes. 

This  mineral  is  described  as  being  amorphous,  spotted  with 
white  and  black,  as  having  a glistening  lustre,  which  is  waxy, 
pearly,  and  glassy ; as  separating  into  fibres,  especially  in  the 
black  part,  but  in  the  white  and  grey,  the  texture  is  often 
perceived  with  difficulty.  The  cross  fracture  is  occasionally 
conchoidal.  A tendency  to  a lamellar  structure  is  said  to 
have  been  observed,  the  cleavage  indicating  some  analogy 
with  that  of  felspar.  The  fragments  are  mostly  wedge-shaped 
and  sharp.  In  thin  fragments  it  is  slightly  translucent.  It 
scratches  glass,  but  is  scratched  by  quartz.  Analysis  by  Dr. 
Brandes,  silex  46,  alumine  50,  potash  1 . 5,  oxide  of  iron  2. 5. 

It  is  from  the  Tyrol,  and  was  first  noticed  by  its  analyst  Dr. 
Brandes. 


* So  named  in  honour  of  Bucholz  the  Chemist. 
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APOPHYLLITE.* 

Fishaugenstein  W.  Apophyllite  II.  Ichthyophlhalmite. 

Apophyllite  occurs  in  square  prisms  of  various  heights  : the 
solid  angles  are  sometimes  replaced  by  triangular  planes, 
which  by  a deeper  replacement  assume  the  form  of  rhombic 
planes ; the  structure  is  lamellar ; it  yields  easily  to  mechanical 
cleavage,  parallel  to  all  the  planes  of  its  primary  form,  a square 
prism,  but  most'readily  at  right  angles  to  its  axis;  the  cross 
fracture  is  uneven.  The  colour  is  pure  or  greyish  white, 
sometimes  with  a yellowish,  greenish,  or  reddish  tinge.  It  is 
transparent,  translucent,  or  opaque  ; the  lateral  planes  of  the 
prism  have  a shining  lustre  ; the  terminal  pearly.  It  scratches 
lluor  with  some  difficulty.  Its  specific  gravity  is  2.46.  It  be- 
comes feebly  electric  by  rubbing.  According  to  Vauquelin,  it 
consists  of  51  silex,  28  lime,  4 potash,  aud  17  water.  Analysis 
of  that  of  Greenland  by  Stromeyer,  silex  51.85,  lime  25.22,  pot- 
ash 5.30.  water  16.90;  that  of  Uto,  analysed  by  Berzelius,  differs 
only  from  the  preceding,  in  containing  a small  portion  of  fluoric 
acid,  considered  to  be  in  combination  with  the  lime,  which 
in  the  estimation  of  Berzelius,  is  in  the  state  of  a fluo-silicate. 
It  exfoliates  before  the  blow-pipe,  and  ultimately  fuses  into 
a white  blebby  glass  ; in  nitric  acid  it  separates  into  flakes  and 
becomes  gelatinous  aud  semi-transparent. 
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It  is  met  with  in  the  iron  mine  of  Utoe  in  Sweden ; its  ganguc 
is  a lamellar  carbonate  of  lime,  of  a red  violet  colour;  it  is 
accompanied  by  hornblende  and  some  ores  of  irong  also  in  the 
copper  mine  of  Fahlun  : at  Arendahl  in  Norway : in  East 
Gothland:  in  Faroe,  and  at  Discoe  in  Greenland  ; at  Tafta  in 
the  Tyrol,  of  a reddish  hue,  aud  with  tabular  spar  at  Rysba- 
nia  in  the  Bannat. 

Dr.  Mac  Culloch  found  a solitary  crystal  at  Dunvcgan  in  the 
Isle  of  Skye. 

* Apophyllrta,  probably  from  it*  exfoliating  before  the  blow-pipe. 
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1.  ALBIX.* 

i 

This  mineral  has  lately  been  discovered  at  Mariaberg  near 
Aussig  in  Bohemia,  filling  up  or  litiing  the  cavities  of  lava,  in 
which  case  it  forms  tubercular  masses.  The  massive  consists 
of  an  aggregation  of  crystalline  lamina;,  which  possess  a lami- 
nated structure,  but  which  are  variously  placed  in  regard  to 
each  other. 

SCALY  TALC.  NACRITE.  , | 

Erdiger  Talc  W.  Talc  granuleux  H.  Nacrite  Bt.  J. 

This  mineral  occurs  in  minute  aggregated  scales,  of  a silvery 
white  or  greenish  colour,  and  of  a glimmering  pearly  lustre ; 
the  mass  is  friable,  very  unctuous  to  the  touch,  light,  adheres 
to  the  fingers,  and  gives  out  the  argillaceous  odour  when 
breathed  on.  Scaly  talc  is  composed  of  50  per  cent,  of  silex, 

26  of  alumine,  1.5  of  lime,  17.5  of  potash,  5 of  oxide  of  iron, 
and  a small  portion  of  muriatic  acid : Vauquelin.  Its  colour 
distinguishes  it  sufficiently  from  chlorite  ; it  differs  from  the 
lepidolite  principally  in  respect  of  colour,  aud  in  being  ex- 
tremely unctuous.  By  its  analysis  it  appears  to  be  allied  more 
closely  to  mica  than  talc. 

It  is  chiefly  met  with  in  small  masses  in  the  cavities  of  primi- 
tive rocks,  and  in  the  interstices  of  crystallized  quartz.  It 
occurs  at  Piedmont,  near  Frey  berg  in  Saxony,  and  near  Mero- 
nitz  in  Bohemia. 

HAUYNE.+ 

Haiiyn  Karsten.  LatialiteH., 

The  Haiiyne  is  usually  found  in  grains  and  massive,  but  it  has 
been  observed  in  extremely  brilliant  crystals,  in  the  form  of 
the  rhombic  dodecahedron.  When  this  mineral  is  opaque,  it 
is  of  au  indigo  blue  colour  ; when  translucent,  blue,  or  bluish 
green.  It  is  somewhat  harder  than  quartz,  is  very  brittle, 
and  its  fracture  is  conchoidal,  aud  considerably  splendent. 

Its  specific  gravity  is  about  3.2  ; and  it  consists  of  30  per  cent, 
of  silex,  15  of  alumine,  20.5  of  sulphate  of  lime,  5 of  lime,  11 
of  potash,  1 of  oxide  of  iron,  17.5  water,  sulphuretted  hydro- 
gen, &c.  Before  the  blow-pipe  on  charcoal  it  loses  its  colour,  . > 

and  fuses  into  a'blebby  glass;  with  borax  into  a diaphanous 
glass,  which  becomes  yellow'  on  cooling. 

* From  its  opaque  white. 

t Hatiyne.  in  honor  of  the  late  justly  celebrated  French  mineralogist,  llaiiy. 
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It  occurs  massive  in  Italy,  in  the  neighbourhood  of  Nemi, 
Albano,  and  Frascati,  accompanied  by  mica,  and  green  pyrox- 
ene ; and  near  Vesuvius  its  gangue  consists  of  the  fragments  of 
rocks  ejected  by  volcanic  eruptions,  and  it  is  accompanied  by 
idocrase,  augite,  mica,  and  meionite.  It  is  also  found  in  the 
basalt  of  Andernach. 

It  was  lately  discovered  in  the  limestone  of  Tirce,  one  of  the 
Scottish  islands,  in  grains  not  exceeding  a line  in  diameter,  iu 
nodules  composed  of  felspar,  mica,  and  sahlite. 

PEARLSTONE. 

* Perlstein  W.  Lave  vitreuse  perle  W. 

Pearlstone  occurs  in  large  coarse  angular  concretions,  com- 
posed of  smaller  round  concretions,  which  consist  of  very  thin 
lamellae.  The  surface  is  smooth  and  shining,  with  a lustre  re- 
markably resembling  that  of  pearl.*  The  colour  of  the  mass  is 
grey,  greyish  black,  brown,  reddish  or  blackish.  It  is  fragile, 
translucent  on  the  edges,  and  scarcely  hard  enough  to  scratch 
glass.  Its  specific  gravity  is  2.34 ; that  of  Hungary  is  composed 
of  silex  75.25,  alumine  12,  lime  4.5,  potash  4.50,  oxide  of  iron 
1 . 6,  and  water  4.5.  It  almost  always  gives  out  an  argillaceous 
odour  when  breathed  on.  Some  of  the  varieties  are  said  to  bear 
a striking  resemblance  to  pumice.  It  melts  into  a whitish  frothy 
glass. 

At  Tokay  in  Hungary,  it  is  found  enclosing  round  masses  of 
black  vitreous  obsidian,  and  is  intermixed  with  the  debris  of 
granite,  gneiss,  and  porphyry,  and  alternating  in  beds  with  the 
latter.  A variety  met  with  at  Cenapecuaro  in  Mexico,  is  hard 
enough  to  scratch  glass.  It  is  fouud  at  Cap  de  Gate  in  Spain, 
of  a greenish  or  bluish  colour ; also  in  Iceland. 

Pearlstone  is  met  with  at  Sandy  Brae,  Antrim,  in  Ireland. 

* Whence  Pearlstone. 
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GIESECKITE* 

Giseckite,  Stromeyer. 

This  mineral  occurs  in  regular  six-sided  prisms,  by  admeasure- 
ment with  the  common  goniometer;  externally,  the  prisms  are 
of  a brownish  tinge,  internally  greenish  and  blackish  green  in- 
termixed ; it  possesses  no  regular  structure ; but  on  the  con- 
trary, being  granular,  with  a waxy  lustre,  it  has  rather  the  ap- 
pearance of  a pseudomorphous  steatitic  mineral,  than  of  a crys- 
talline substance:  the  crystal  is  opaque,  but  small  fragments  are 
translucent ; it  yields  to  the  knife,  affording  a white  powder, 
but  scratches  common  glass,  on  which  the  white  powder  of  the 
mineral  is  left.  Specific  gravity  2.7 — 2.9.  Analysis  by  Stromeyer 
silex  46.27,  alumine  33.82,  magnesia  1 .2,  potash  6.2,  oxide 
of  iron  3.35,  water  4.8. 

It  was  brought  by  Sir  C.  Giesecke  from  Akulliarasiarsuk  in 
Greenland. 

FELSPAR.  + ‘ v 

Feldspath  W.  H. 

Of  Felspar  there  are  several  varieties;  all  of  which  agree  in 
several  characters.  They  are  constituted  of  the  same  ingre- 
dients, which  vary  a little  in  respect  of  relative  quantity.  Most 
of  them  occur  both  massive  and  crystallized ; the  structure  is 
always  lamellar,  and  they  yield  with  more  or  less  ease  to  me- 
chanical cleavage.  All  the  varieties  scratch  glass,  and  yield 
in  a few  instances  with  some  difficulty  to  the  knife. 

1.  ADULARIA.  MOON-STONE.  £ 

Adular  W.  Feldspath  nacre  W. 

This  variety  of  Felspar  is  semi-transparent,  or  translucent ; 
it  is  of  a greyish  or  greenish  white,  or  milk  white,  and  is  fre- 
quently irridescent.  It  occurs  both  massive  and  crystallized. 
When  very  splendent,  with  a pearly  lustre,  and  exhibiting, 
especially  when  cut  and  polished,  a bluish  or  greenish  white 
chatoyant  reflection  of  light,  it  is  termed  Moon-stone ; the  cross 
fracture  is  imperfectly  conchoidal.  Specific  gravity  2.54.  By 
Vauquelin’s  analysis,  it  consists  of  silex  64,  alumine  20,  lime  2, 
potash  14.  It  melts  into  a white  transparent  glass. 

It  occurs  in  veins  and  cavities  in  granite,  gneiss,  clay-slate, 
and  limestone ; with  quartz,  felspar,  amianthus,  &c. 

* In  honor  of  Sir  C.  Giescke. 

+ From  the  German  Feldspath,  field-spar;  in  allusion  perhaps  to  its  being 
found  loose  on  the  surface  of  some  parts  of  the  country. 

X Adularia,  from  Mount  Adula,  on  which  it  is  supposed  first  to  have  been 
found:  Moon-stone,  from  the  brilliant  light  reflected  by  it. 
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It  is  found  in  the  granite  and  gneiss  of  several  European 
countries:  St.  Gothard  yields  the  finest  specimens,  sometimes 
even  a foot  in  thickness.  Also  in  granite  in  North  America : 
iu  New  York  in  veins  of  quartz,  traversing  limestone. 

In  Britain  it  occurs  in  the  grai.ite  of  Arrau ; in  the  veins  pass- 
ing through  schist  at  Tintagel  on  the  northern  coast  of  Cornwall, 

} accompanied  by  chlorite,  calcareous  spar  and  rock  crystal:  with 
rock  crystal  on  Snowdon,  North  Wales. 

The  finest  specimens  of  Moon-stone  are  from  Ceylon. 

2.  COMMON  FELSPAR. 

Common  Felspar  Is  sometimes  translucent,  mostly  opaque,  or 
translucent  only  on  the  edges ; the  lustre  on  the  lamellar  frag- 
ments is  between  vitreous  and  pearly ; the  cross  fracture  is 
uneven  and  glimmering.  It  occurs  of  a whitish,  yellowish, 
blue,  green,  reddish  or  red  colour,  and  either  granular,  massive, 
disseminated  or  crystallized.  The  crystals  yield  to  cleavage 
parallel  to  the  planes  P M & T of  the  following  figures,  afford- 
ing a doubly  oblique  prism  as  the  primary  form  of  its  crystals, 
which  presents  by  the  reflective  goniometer  iu  one  direction,  four 
angles  of  90°;  iu  another,  four  alternately  of  59°  25'  & 120°  35'; 
in  another,  four,  alternately  of  67°  15'  & 112°  45':  the  latter 
are  obtained  with  great  difficulty,  the  former  with  more  case, 
and  the  natural  joints  are  generally  visible  in  a direction  parallel 
to  the  plane  P.  Its  specific  gravity  is  2.54  ; it  is  composed  of 
62.83  parts  of  silex,  17,02  of  alumine,  3 of  lime,  13  of  potash, 
and  1 of  oxide  of  iron.  Vauquelin.  On  charcoal  it  is  fusible 
with  borax  into  a semi-transparent  glass. 
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Common  Felspar  is  the  roost  generally  diffused  of  any  other 
mineral,  except  quartz  and  oxide  of  iron.  It  is  an  essential 
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constituent  of  granite  and  gneiss,  and  also  frequently  occurs  in 
them  in  veins,  and  in  micaceous  and  argillaceous  schistus;  it 
ahounds  in  primitive  and  secondary  traps,  and  in  the  greater 
part  of  real  lavas. 

A variety  of  a beautiful  apple  green  colour  (Amazon-stone,) 
has  been  met  with  only  in  a hill  at  the  eastern  base  of  the 
Uralian  mountains,  near  the  fortress  of  Troitzlc. 

\ 

3.  GLASSY  FELSPAR. 

Glasiger  Feldspath  W. 

It  occurs  generally  in  crystals  which  have  the  appearance  of 
being  cracked  in  various  directions,  and  are  mostly  imbedded. 
It  obtained  its  name  of  Glassy,  from  its  vitreous  lustre:  it  is 
semi-transparent  and  translucent,  and  of  a greyish  or  yellowish 
white  colour.  Its  specific  gravity  is  2.57 ; and  it  is  composed 
of  68  parts  of  silex,  15  of  alumine,  14.5  of  potash,  and  0.5  of 
oxide  of  iron.  Klaproth.  It  melts  into  a semi-transparent  glass. 

It  occurs  imbedded  in  porphyry-slate  ? in  Bohemia,  at  Dra- 
chenfels  near  Bom  on  the  Rliine;  at  Solfatara  in  Italy;  in  pu- 
mice in  Hungary.  In  Scotland,  in  Pitchstone  in  the  Isle  of 
Arran;  with  augite  in  the  Isle  of  Rum. 

4.  LABRADOR  FELSPAR.  OPALESCENT  FELSPAR. 

Labradorstein  W.  Feldspath  Opalin  H. 

The  beautiful  and  varied  tints  of  this  mineral,  when  viewed 
in  particular  directions,  are  well  known;  it  never  occurs  crystal- 
lized, its  structure  is  lamellar,  generally  somewhat  curved ; its 
general  colour  is  grey,  or  dark  ash  grey ; it  has  a glimmering 
lustre,  and  is  translucent  on  the  edges;,  by  some  of  the  analyses 
of  this  mineral,  which  are  not  greatly  relied  on,  it  appears  that 
potash  does  not  enter  iuto  its  composition.  Its  specific  gravity 
is  2.6. 

It  was  first  discovered  by  the  Moravian  missionaries  in  the 
island  of  St.  Paul,  on  the  coast  of  Labrador;*  it  has  since  been 
found  in  Ingcrmannland  in  Norway  ; in  Laurwig  in  the  same 
country,  it  is  an  ingredient  of  the  sicnite  containing  zirconite; 
near  the  lake  Baikal  in  Siberia;  in  granite  near  St.  Petersburg; 
also  at  Memelsgrmtd  in  Bohemia,  and  near  Halle  in  Saxony. 

It  is  sometimes  accompanied  by  mica,  schorl,  and  iron  pyrites. 

' • 

5.  BLl'E  FELSPAR. 

It  occurs  massive;  its  colour  is  pale  blue  or  sky-blue;  it  has 
a lamellar  structure,  beiug  divisible  into  the  same  form  as 

* 'Whence  labrador  Felspar:  Opalescent  Felspar,  from  it»  piny  of  colour. 
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common  felspar;  it  is  not  quite  so  hard  as  quartz.  Its  specific 
gravity  is  3.06;  it  is  composed  of  71  of  alumine,  14  of  sile-x, 
3 of  magnesia,  3 of  lime,  0.25  of  potash,  0.75  of  oxide  of  iron, 
and  5 of  water. 

Hitherto  it  has  only  been  found  at  Krieglach  in  Styria,  form- 
ing part  of  a rock,  consisting  likewise  of  quartz  and  mica,  or 
talc.  * . • . 


TALC. 


Talc  W.  H. 


It  occurs  in  hexagonal  tabular  crystals,  massive  and  indurated. 
The  primary,  according  to  Hatiy,  is  a right  rhombic  prism,  of 
120°  and  60°.  It  always  consists  of  plates  or  lamina*,  which  are 
easily  separated  from  each  other,  and  are  flexible,  but  not 
elastic.  This  last  character  serves  to  distinguish  this  mineral 
from  mica,  which  is  very  elastic.  Talc  is  white,  yellowish,  or 
of  various  shades  of  green,  and  is  translucent ; it  is  of  a shining 
lustre,  and  is  very  unctuous  to  the  touch,  and  yields  easily  to  the 
nail ; it  leaves  a white,  and  somewhat  pearly  streak,  when  rubbed 
on  paper.  Its  specific  gravity  2.77;  and  it  consists  of  61  of 
silex,  30.  5 of  magnesia,  2.75  of  potash,  2.5  of  oxide  of  iron, 
and  0.5  of  water,  according  to  the  analysis  of  Klaproth,  but 
that  of  Vauquelin  afforded  no  potash.  Before  the  blow'-pipe 
it  whitens,  but  alone,  does  not  fuse;  with  borax  affords  a 
transparent  glass. 

Crystallized  talc,  which  is  mostly  white,  or  of  a light  green 
colour,  is  met  with  in  small  quantities  in  serpentine  rocks, 
with  actynolite,  carbonated  lime,  steatite,  massive  talc.  &c. 
It  is  found  in  the  mountains  of  Salzburg  and  the  Tyrol, 
and  is  taken  to  Venice;  whence  it  has  obtained  the  name 
of  Venetian  Talc.  It  occurs  also  at  Brainqon ; at  Zoeblitz 
in  Saxony ; in  Silesia,  &c.  and  in  Piemont  of  a dark  green 
colour  with  white  garnets.  ' / , , r'. 


Primary. 


P on  M or  T 90#00/ 

MonT 60°00/ 

M on  k ...  ) 

or  f isO°fxy 
T on  * ... S 


The  above  figures  and  measurements  are  given  on  the  authority  of  Haiiy. 


Massive  talc  is  less  flexible  and  translucent  than  the  crystallized  ; 
it  is  principally  of  an  apple-green  colour,  and  is  sometimes 
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of  a radiated  structure.  It  is  met  with  in  considerable 
beds  in  mountains  of  micaceous  schistus,  gneiss,  and  ser- 
pentine. At  Grenier  in  the  Tyrol,  it  occurs  in  a species 
of  serpentine,  accompanied  by  actynolite,  carbonate  of 
lime,  sulphuret  of  iron,  green  mica,  &c.  At  Zillerthal, 
in  the  Tyrol,  it  is  met  with  enclosing  long  prisms  of 
actynolite,  and  of  tourmaline.  It  occurs  also  in  Austria, 
Stiria,  &c. 

Iu  Britain,  talc  is  found  in  Scotland  in  Glen  Tilt,  in 
Perthshire,  in  a granular  limestone ; also  in  Banffshire  and 
Aberdeenshire. 

It  occurs  in  a greenish-grey  colour,  with  compact  felspar,  at 
the  Old  Lizard  Head,  in  Cornwall,  which  is  a serpfcntine 
country;  a bed  of  talc  underlies  serpentine  in  Kynan’s  Cove, 
Cornwall : another  occurs  between  serpentine  and  clay-slate 
near  Porthallo,  Cornwall. 

Indurated  talc  is  massive,  of  a greenish-grey  colour;  the  struc- 
ture is  schistose  and  curved ; it  is  of  a shining,  or  some- 
times of  a pearly  lustre,  and  somewhat  translucent.  It  is 
soft  and  somewhat  unctuous  to  the  touch.  Spec.  grav.  2.9. 

It  occurs  in  primitive  mountains  in  clay-slate  and  ser- 
pentine, in  several  countries  of  the  Continent  of  Europe.' 

In  Britain,  in  Perthshire  and  Banffshire  in  Scotland,  and 
in  the  Shetland  Islands.  It  is  said  also  to  occur  at  the 

Lizard  in  Cornwall.  , 

. * 

‘ * 1 
4 

# 

GREEN  EARTH. 

* Griinerde  W.  Talc  Zographique  H. 

This  mineral  is  met  with  in  small  masses  in,  or  lining  the 
cavities  of,  amygdaloid ; and  is  of  a greyish  or  bluish-green  co- 
lour, passing  into  blackish-green ; it  is  dull,  and  yields  to  the 
nail:  its  fracture  is  generally  earthy.  It  is  found  wherever 
amygdaloid  occurs;  as  in  Saxony,  Bohemia,  Monte  Baldo  near 
Verona  and  in  Faroe.  That  of  Verona  consists  of  53  of  silex, 
2 of  magnesia,  10  of  potash,  28  of  oxide  iron,  and  6 of  water. 
When  of  a good  colour  it  is  made  some  use  of  by  painters. 

in  Britain,  it  occurs  in  the  Hill  of  Kinnoul  near  Perth.  The 
small  greenish  masses  in  the  sand  lying  beneath  the  chalk  of 
England  (the  green  sand),  are  considered  to  be  a variety  of 
this  mineral. 
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SOAPSTONE. 


Spcckstein  W.  Talc  Steatite  H. 

The  Soapstone  is  found  massive,  and  nearly  white  or  of  a grey 
colour,  sometimes  with  a tinge  of  yellow,  and  mottled  with 
green  or  purple;  when  first  raised  it  may  be  kneeded  like 
dough,  but  by  exposure  loses  a part  of  its  moisture,  and  is  then 
translucent  on  the  edges,  yielding  to  the  nail,  and  possessing 
an  unctuous  feel.* 

It  is  met  with  in  a vein  in  serpentine  at  the  Lizard  point  in 
Cornwall,  where  it  may  sometimes  be  found  with  the  appearance 
of  passing  into  asbestus,  which  occurs  in  veins  in  the  serpentine; 
another  vein  has  been  observed  near  Mullyan  Church  Town. 
It  is  much  used  in  the  manufactory  of  porcelain,  at  Swansea,  in 
Wales.  It  also  occurs  near  the  Cheesewring,  at  St.  Cleer,  in 
Cornwall. 

The  soapstone  of  Cornwall  consists  of  45  per  cent,  of  silex, 
9.25  of  alumine,  24.75  of  magnesia,  0.75  of  potash,  1 of  oxide 
of  iron,  and  18  of  water.  It  is  commonly  supposed  to  be  a 
variety  of  steatite,  but  is  much  softer.  In  the  composition  of 
the  steatite  no  alumine  has  been  detected,  and  it  is  infusible, 
whereas  the  soapstone  fuses  into  a white  enamel.  It  sometimes 
includes  veins  of  asbestus. 


!.  STEATITE. "f 

Speckstein  W.  Talc  Steatite  II. 

Steatite  is  of  various  shades  of  white,  grey,  yHlow,  green,  and 
red  ; and  is  met  with  massive,  and  (in  Franconia)  with  occasio- 
nal appearances  of  crystallization;  which,  being  mostly,  if  not 
always,  referable  to  the  forms  assumed  by  quart#  or  carbonate 
of  lime,  are  therefore  in  varieties  which  cannot  originate  in  the 
same  primitive  form,  and  are  thence  considered  to  be  only 
pseudo  m orp  It  o us . 

This  substance  has  generally  an  unctuous  feel ; it  yields  to 
the  nail,  but  does  not  adhere  to  the  tongue;  its  fracture  is 
splintery,  sometimes  slaty : it  is  somewhat  translucent  on  the 
edges;  it  hardens  before  the  blow-pipe,  and  becomes  black,  but 
is  infusible.  Steatite  consists,  according  to  Vauquelin,  of  64 
silex,  22  magnesia,  3 oxide  iron,  and  5 of  water.  Its  spec, 
grav.  is  2.67. 

Steatite  is  found  in  considerable  masses,  or  in  beds  or  veins, 
in  some  primitive  mountains.  It  is  most  common  in  serpentine. 
At  Freyberg  in  Saxony,  it  is  met  with  in  tin  veins ; where  it  is 
* Whence  its  name  of  Soapstone. 

+ From  a Greek  work,  signifying  Soap,  in  allusion  to  its  greasy  feel. 
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accompanied  by,  or  mingled  with,  mica,  asbestos,  quartz,  and 
occasionally  native  silver,  &c.  It  abounds  in  the  principality 
of  Bareuth,  in  Saxony ; it  is  also  found  in  Bohemia,  Norway, 
Sweden,  and  France ; and  in  Maryland,  Pennsylvania,  and 
Connecticut,  in  North  America. 

It  is  found  at  Portsoy,  in  Scotland,  in  serpentine,  and  in  the 
Isle  of  Sky  and  others  of  the  Hebrides,  in  wacko. 

It  occurs  also  in  the  Isle  of  Anglesey. 

The  white  varieties,  or  those  that  become  so  by  calcination, 
are  employed  in  the  manufactory  of  the  finest  porcelain:  other 
varieties  are  said  to  be  used  for  fulling.  The  Arabs,  according 
to  Shaw,  use  steatite  in  their  baths  instead  of  soap,  to  soften  the 
skin ; and  it  is  confidently  asserted  that  the  inhabitants  of  New 
Caledonia  either  eat  it  alone,  or  mingle  it  with  their  food. 
Humboldt  says,  that  the  Otomaques,  a savage  race  inhabiting 
the  banks  of  the  Oronoko,  are  almost  entirely  supported  during 
three  months  in  the  year,  by  eating  a species  of  steatite,  which 
they  first  slightly  bake,  and  then  moisten  with  water. 

2.  VOTSTONE. 

Topfrttein  W.  Talc  ollairc  H.  Pierre  ollaire  Br.  Serpentine  ollairc  Bt. 

This  substarice  is  found  massive;  and  it  is  sometimes  difficult 
to  distinguish  it  from  massive  talc  ; its  colour  is  greenish  grey, 
passing  into  leek-green,  with  a glistening  or  pearly  lustre;  it  is 
so  soft  as  to  yield  to  the  nail,  and  is  unctuous  to  the  touch,  but 
is  not  easily  broken ; that  of  Chiavcnua  consists,  according  to 
Wieglib,  of  about  38  parts  of  silex,  7 of  aiumine,  35  of  magnesia, 
15  of  iron,  together  with  very  small  portions  of  lime  and  fluoric 
acid,  but  a variety  analysed  by  Tromsdorif,  was  without  aiumine, 
and  yielded  20  per  cent,  of  carbonic  acid. 

Potstone  is  plentifully  found  at  Chiavenna,  in  the  Valfeline; 
at  Coma,  in  Lombardy;  and,  generally  speaking,  in  serpentine 
countries.  Its  in  fusibility,  joined  to  its  softness,  and  the 
readiness  with  which  it  is  turned  by  the  lathe,  have  from  time 
immemorial  caused  it  to  be  formed  into  vessels*  in  the  Valais 
and  Orisons.  Pliny  describes  its  having  been  used  in  like 
manner  in  his  time. 

It  also  occurs  in  Norway,  Finland,  and  Greenland. 

3.  AC  ALMATOLITE. 

Bildstein  W.  Talc  graphique  H.  Steatite  pngodite  Bt. 

It  occurs  massive,  and  sometimes  with  an  imperfectly  slaty 
structure;  its  general  colour  is  mostly  greenish,  or  yellowish 

* Whence  the  name  of  PoUtonc. 
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green,  with  veins  of  blue  or  brown;  it  is  sometimes  brown; 
or  bluish ; is  translucent  on  the  edges,  unctuous  to  the  touch, 
and  generally  yields  to  the  pressure  of  the  nail.  Its  spec, 
gravity  is  2.8.  It  consists  of  56  of  silex,  29  of  alunrine, 
2 of  lime,  7 of  potash,  1 of  oxide  of  iron,  and  5 of  water. 
Vauquelin.  In  the  varieties  of  the  Chinese,  analysed  by 
Klaproth,  no  indication  of  potash  was  found,  and  one  of 
them  was  without  lime.  Brongniart  has  given  it  the  name  of 
steatite  pagodite,  from  its  being  always  brought  from  China 
5 in  the  form  of  little  grotesque  figures*  and  chimney  ornaments, 
but  all  the  analyses  of  it  distinguish  it  sufficiently  from  steatite, 
which  is  always  in  part  constituted  of  maguesia.  The  agalmato- 
lite  is  also  found  at  Nagyag  in  Transylvania.  Before  the  blow- 
pipe on  charcoal  it  w hitens  with  heat,  and  presents  some  marks 
of  fusion  at  the  extremity  of  the  projecting  part;  with  borax 
affords  a colourless  glass. 

In  Wales,  at  Glyder  Bach,  Caernarvonshire. 

* CHLORITE. 

Chlorite  W.  Talc  Chlorite  H. 

Chlorite  is  found  crystallized,  compact,  slaty,  and  earthy.  It 
is  usually  of  a dark  green, + sometimes  of  a yellowish  green,  or 
of  a greyish  colour,  with  a shining  lustre;  it  is  opake,  yields  to 
the  nail,  is  somewhat  unctuous;  and  when  massive,  gives  out 
an  earthy  smell  when  breathed  on. 

Crystallized  chlorite  occurs  in  flat  six-sided  prisms,  which  are 
readily  divisible  into  thin  laminae,  parallel  with  their  ter- 
minating planes ; the  lustre  is  shining  and  between  pearly 
and  resinous.  It  occurs  both  in  separate  crystals  and  in 
small  masses  investing  other  substances,  in  which  the  crys- 
tals intersect  each  other  variously. 

It  occurs  chiefly  in  the  veins  and  cavities  of  primitive 
rocks;  sometimes  it  is  enclosed  in  crystals  of  quartz,  chal- 
cedony, felspar,  axinite,  &c.  in  so  large  a proportion  as  to 
impart  a colour  to  them ; sometimes  invests  their  surfaces. 
It  frequently  accompanies 'the  oxide  of  tin  and  mispickcl  in 
the  veins  of  Cornwall;  and  occasionally,  though  rarely, 
yellow  copper.  It  is  met  with  in  most  chains  of  primitive 
mountains. 

Compact  chlorite,  is  amorphous,  scarcely  glimmering,  and  of 
an  earthy  texture. 

* Whence  also  the  name  of  Agalmatolite,  from  the  Greek. 

t Whence  Chlorite,  from  the  Greek,  signifying  green. 
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It  occurs  in  beds  and  veins  of  granite,  &c.  and  some- 
times disseminated  in  it.  as  in  that  of  Mont  Blauc:  it  oc- 
curs in  Saxony,  &e. 

In  Britain:  in  veins  traversing  clay-slate  in  Arran,  Bute, 
&c.  in  Scotland;  with  copper  in  the  Wherry  mine,  with  tin 
in  llelistian,  and  in  several  other  mines  in  Cornwall. 

Chlorite-slate  possesses  a glistening  lustre,  and  slaty  structure. 

It  is  found  in  St.  Gothard : in  Salzburg,  Sweden,  Corsica; 

and  iu  Jura,  one  of  the  Hebrides. 

• 

Earthy  chlorite  consists  of  scaly  particles,  which  are  slightly 
coherent  or  quite  loose.  It  consists  of  26  silex,  18.5 
alumine,  8 magnesia,  43  oxide  of  iron,  2 muriate  of  soda, 
or  potash.  Vauquelin.  Before  the  blow-pipe,  chlorite 
fuses  into  a black  globule  with  a dull  surface;  with  borax 
easily  into  a dark  green  glass. 

It  occurs  in  the  tin  veins  of  Cornwall. 

4 

SCHORL.  ’ * ' 

Gemeiner  Schorl  W.  Tourmaline  opaque  & noire  H. 

Schorl  is  found  massive,  disseminated,  and  crystallized ; the 
common  form  of  the  crystals  is  a prism  mostly  striated  longi- 
tudinally and  deeply,  rarely  terminated  at  each  end  by  three 
planes;  but  the  crystals  are  sometimes  very  minute,  closely 
aggregated,  and  divergent.  This  substance  is  brownish  black, 
brittle,  has  a glistening  lustre,  and  in  the  mass  is  opaque,  but  iu 
small  fragments  is  sometimes  of  a yellowish  green  by  trans- 
mitted light.  Its  specific  gravity  is  about  3.2;  it  is  composed  of 
about  38  parts  of  silex,  34  of  alumine,  1 of  magnesia,  .6  of 
potash,  21  of  oxide  of  iron,  and  a trace  of  manganese.  Klaproth. 

It  is  commonly  ranged  among  tourmalines,  from  which  it  dif- 
fers in  respect  of  analysis,  transparency,  colour,  and  fracture. 
Tourmaline  possesses  a conchoidal  fracture;  that  of  Schorl  is 
fine  grained  uneven.  Tourmaline  mostly  occurs  imbedded  in 
single  crystals;  and  Schorl  is  mostly  aggregated,  and  occurs  in 
beds. 

It  is  found  in  primitive  rocks;  chiefly  in  quartz  and  granite; 
more  rarely  iu  gneiss  and  micaceous  schistus;  and  is  frequently 
met  with  in  tin  veins. 

Schorl  was  first  found  near  the  village  of  Schorlaw*  in  Saxony, 
It  is  also  met  with  in  Bohemia,  Bavaria,  Switzerland,  Spain  and 
Hungary ; and  in  Asia  and  America. 

In  Scotland,  it  is  found  in  Perthshire,  Banffshire,  Inverness- 
shire,  and  Argyleshire.  In  Cornwall,  beneath  the  Logan  rock 

* Shorlaw,  whence  Schorl, 
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near  the  Land’s  End ; also  in  the  tin  veins  of  the  county  and 
sometimes  in  granite;  it  is  the  Cockle  of  the  miner:  in  reins 
and  imbedded  in  the  granite  of  the  east  of  Ireland. 

KILLINITE. 

Killinite,  Dr.  Taylor. 

This  mineral  is  of  a light  green,  which  sometimes  is  tinged 
brown  or  yellow  ; but  is  often  coated  externally  with  a brownish 
or  ferruginous  appearance  of  disintegration,  from  the  progress 
of  decomposition  resulting  from  exposure.  It  occurs  massive, 
w'ith  the  occasional  appearance  of  prisms,  rifted  across,  and 
irregularly  disposed  in  regard  to  each  other  ; one  prism  afforded 
by  the  common  goniometer,  angles  of  1 35°  & 45°.  The  struc- 
ture is  lainellar,  yielding  to  mechanical  division  parallel  to  the 
lateral  planes  of  a rhombic  prism  of  135°  & 45°,  and  its  lesser 
diagonal,  but  not  parallel  to  its  terminal  planes ; its  lustre  is 
glimmering  ; the  cross  fracture  is  fine  grained.  It  is  translucent, 
yields  to  the  knife,  and  is  easily  frangible.  The  coating  arising 
from  exposure,  yields  an  argillaceous  odour  when  breathed  on. 
Specific  gravity  2.698.  It  consists  according  to  the  analysis 
of  Dr.  Barker,  of  silex  52.49,  alumine  24.50,  lime,  magnesia, 
and  oxide  of  iron  0.50,  potash  5,  oxide  of  iron  2.49,  oxide  of 
manganese  0.75,  water  5.  Before  the  blow-pipe,  it  loses  its 
colour  and  becomes  w hite,  swells,  and  fuses  into  a white  enamel. 

This  mineral  was  not  long  since  discovered  by  Dr.  Taylor 
in  granite  veins,  near  the  junction  of  mica-slate  with  granite, 
at  Killiney*  near  Dublin  in  Ireland.  It  is  accompauied  by 
spodumene,  quartz,  felspar,  and  garnet. 

It  resembles  spodumene  so  greatly  in  external  character  and 
even  in  chemical  composition,  that  future  analysis  will  probably 
prove  the  alkali  it  contains  is  not  potash,  but  lithia. 

EUDYALITE.+ 

The  Eudyalite  occurs  both  massive  and  crystallized,  but  the 
crystals  are  generally  very  small,  and  so  irregular,  that  their 
precise  form  has  not  been  yet  discerned.  It  may  be  cleaved 
into  regular  hexahedral  prisms  affording  the  measurement  of 
120*  of  one  lateral  plane  on  the  next,  and  90°  of  the  summit  on 
each  lateral  plane.  The  colour  of  the  crystals  is  red  or  brownish 
red,  and  they  are  generally  somewhat  translucent.  Analysis  by 
Stromeyer,  silex  53.325,  zircon  11 . 102;  lime  9.735,  natron 

* Whence  Killinite. 

+ Eudyalite,  from  the  Greek,  in  allusion  to  its  ready  solubility  in  acid*. 
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13.822,  oxide  of  iron  7.754,  oxide  of  manganese  2.062,  muri- 
atic acid  1 .034,  water  1.801. 

It  is  found  accompanying  the  sodalite  in  Greenland. 

MESOTYPB.* 

Zeolith  W.  Mesotype  H.  Var  of  Zeolite  J. 

This  mineral  occurs  crystallized,  fibrous  (radiating)  and  pul- 
verulent (Mealy  Zeolite)  : the  two  former  are  of  a shining 
lustre  ; the  crystals  are  in  the  form  of  a slightly  rhombic  prism 
terminated  by  pyramids.  It  cleaves  parallel  only  to  the  sides 
of  a prism  of  91°  20'  and  88°  40',  by  the  reflective  goniometer 
from  planes  of  cleavage  j it  is  white  or  greyish  white,  and  the 
crystals  are  transparent  or  translucent ; it  yields  to  the  knife, 
but  scratches  calcareous  spar.  Its  specific  gravity  is  2.  It  is 
composed  according  to  Vauquelinr  of  50.24  silex,  29.3  alumine, 
9.46  lime,  and  10  water.  Smithsou  found  17  of  soda,  which 
was  not  discovered  by  Vauquelin  by  the  analyses  of  several 
specimens  sent  to  him  by  Haiiy  ; nor  was  it  found  by  Pelletier. 
Analysis  by  Gehlen,  silex  54.46,  alumine  19.70,  lime  1.61, 
soda  15.09,  water  9.83. 

In  large  crystals,  before  the  blow-pipe  on  charcoal,  it  be- 
comes opaque,  and  then  vitrifies  without  intumescence  ; with 
borax,  fuses  with  difficulty, 

MonM' ‘ 91\80/ 

M on  tf  1 ) 

or  • > 116 .56 

M'  on  e"lS 

M on  J2 ’117.24 

eM  on^S... • 179  .32 

tf  on  «"1  1 143.33 

rl  on  r!\  142  .3.3 

b'  on  b" 146  .83 

on  «"2 112.38 

The  fibrous  variety  consists  of  minute  crystals  aggregated  in 
a radiating  or  stellular  form  : the  centre  being  often  compact 
enough  to  yield  a splintery  fracture,  while  the  surrounding  part 
is  soft  and  apparently  decomposing  : these  masses  are  sometimes 
globular. 

The  earthy  or  pulverulent  variet'y  (Mealy  Zeolite  J.)  occurs 
in  soft,  dull,  friable  masses,  having  an  earthy  fracture,  and  a 
rough  and  meagre  feel.  It  is  of  a white,  greyish  or  reddish 
colour. 

* Mesotype,  signifying  a ‘mean  form’  between  stilbite  aud  analcim*! 

02 


124 


Alkalino- Earthy  minerals. 


Mesotype  is  found  in  Iceland  ; Scotland  ; the  Faroe  islands , 
in  Hessia ; the  Isle  of  Bourbon  ; Auvergne  ; also  in  the  Tyrol, 
and  in  North  America.  It  is  found  in  lavas,  but  principally,  if 
not  only,  in  those  that  are  ancient ; and,  it  is  said  by  some, 
only  in  such  as  have  been  exposed  to  the  action  of  water.  It 
is  also  met  with  in  basalts ; as  iu  those  of  the  Cyclop  Islands, 
and  of  the  Vicentine  mountains  ; the  basalt  of  the  two  latter  is 
surrounded  and  covered  by  the  remains  of  sea  animals. 

In  Britain,  the  mesotype  also  occurs  in  basalt,  amygdaloid, 
or  other  trap  rocks  of  England,  Scotland,  and  Ireland.  It  is 
particularly  abundant  in  Talisker,  in  the  Isle  of  Sky,  accom- 
panying analcime  in  the  cavities  of  trap  rocks,  which  afford  all 
the  varieties : in  the  basalt  of  Staffa,  and  the  trap  rocks  of 
Scotland.  It  ulso  occurs  at  Cave  hill  near  Belfast ; in  trap  in 
Antrim  ; in  the  basalt  of  the  Giant’s  Causeway  in  Ireland.  It 
has  been  found  in  England  in  the  decomposed  trap  of  Pouck 

hill  in  Staffordshire,  occasionally  attached  to  prehnite. 

* 

1.  NATROLITE.* 

Natrolith  W.  Natrolite  H.  Ekcbergite. 

It  occurs  in  mamillary  masses,  which  when  broken  present 
a fibrous  structure  ; the  fibres  are  diverging,  of  a pearly  lustre, 
and  are  white,  or  of  yellowish  Or  reddish  brown  colours, 
disposed  in  alternate  zones  around  the  centre  ; in  the  cavities,  or 
on  the  surface  of  which,  may  sometimes  be  observed  minute  crys- 
tals of  the  same  forms  and  measurements  as  those  of  mesotype. 
Its  specific  gravity  is  2.2.  According  to  Klaproth,  it  is  com- 
posed of  48  silex,  25.24  alumine,  16.50  natron,  9 water,  and 
1.75  oxide  of  iron.  Before  the  blow-pipe,  it  affords  the  same 
result  as  Mesotype. 


M on  M 91\S5' 

M or  M'  on  f 135  .35 
M on  e!  ) 

.or  > 116.50 

M1  on  el() 

tf  on  e" 143  .35 

e'  or  tf'  on  109 . 18 


It  occurs  in  small  veins  in  a porphyritic  rock ‘at  Rogau  near 
the  lake  of  Constance;  also  at  Klingstonc  near  Hohentwich  in 
Swabia. 


* Natrolite,  from  its  containing  Natron. 


4 


i 


« 

I 


Digitized  by  Google 


125 


Silex,  Ala  mine , Lime , Soda,  Sfc. 

In  Scotland,  according  to  Jameson  in  the  trap-tuff  hill  named 
the  Blin,  behind  Burnt-island,  and  in  the  trap-rocks  of  the 
islands  of  Moll  and  Sky. 

2.  NEEOLESTONE.  MESOL1TE. 

Mesolite,  FuscIih  & Gehlen. 

It  occurs  massive},  and  also  in  long  slender  prisms  termi- 
nated by  quadrilateral  pyramids.  It  cleaves  parallel  to  the 
sides  of  a very  slightly  rhombic  prism,  agreeing  in  measure- 
ment with  that  of  Mesotype  ; there  is  also  a remarkable  agree- 
ment in  some  of  its  secondary  planes  with  those  of  that  mineral, 
of  which  it  cannot  be  doubted  that  it  is  only  a variety.  The 
prisms  are  translucent  or  transparent  and  colourless,  or  of  a 
greyish  colour,  externally  shining  with  a somewhat  pearly 
lustre.  Specific  gravity  2.26,  analysis  by  Fuschsand  Gehlen, 
silex  47,  alumine  25.9,  lime  9.8,  soda  5.40,  water  12.30. 
Of  that  of  Pargas  by  Berzelius,  silex  45.8,  alumine  26.50,  lime 
9.87,  soda  5.40,  water  12.30.  Before  the  blow-pipe,  it  be- 
comes opaque  and  curls  up,  and  finally  melts  with  the  extri- 
cation of  air  bubbles  into  a porous  and  almost  opaque  bead. 


M on  M' 91  *.22' 

M on  e'l  or  5f'  on  e"1..117  .10 
M on  or  M'  on  e"2..  146  .38 

Mon;  162.30 

e'l  on«"l 144.15 

e'l  on  el  142.10  ’ 

e'l  or  e"l  on  a1 162.15 

e"l  ant/2  150.42  . 


It  occurs  at  Pargas  in  Finland  ; in  Iceland ; in  the  Faroe 
isles  with  Stilbite,  and  in  the  Tyrol. 


SOMMITE.* 

Nephclin  W.  NtphclmeH.  Somrait,  Karstcn. 

The  Sommite  usually  occurs  in  grains,  or  in  small  regular 
hexahedral  prisms  (the  form  of  the  primary  crystal),  of  which 
the  terminal  edges  are  sometimes  replaced.  It  may  be  cleaved 
parallel  with  all  the  planes  of  that  solid  ; its  cross  fracture  is 
conchoidal.  It  is  of  a greyish  or  greenish  white  colour,  with  a 
* Sommite,  from  its  being  found  on  Monte  Somma. 
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shining  vitreous  lustre,  and  scratches  glass.  The  Sommite  con* 
siderably  resembles  phosphate  of  lime,  but  may  be  distinguished 
by  its  superior  hardness,  and  by  its  not  giving  a phosphores- 
cent light  when  placed  on  a live  coal.  Its  specific  gravity  is 
about  3.2.  Analysis  by  Arfwedson,  silex  44.11.  alumine 
33.73,  soda  20.46,  loss  0.62.  Before  the  blow-pipe,  it  is 
fusible  into  a blebby  colourless  glass.  When  immersed  in  nitrous 
acid,  it  becomes  cloudy  internally,  whence  .the  name  Nepheline, 
from  nfikij  a cloud  } aud  is  finally  converted  into  a jelly. 


M on  M' .120*. — 

P on  M or  M' 96  .— 

P on  cl  151 .53  H 

c2  135  .40 

M on  cl  118  7 H 

A 134 .20 


It  has  been  found  in  the  cavities  of  a granular  limestone  of 
that  part  of  Vesuvius  called  Mont  Sommn,  where  it  is  accom- 
panied by  mica  and  idocrase  : it  occurs  in  the  lava  of  Capo 
di  Bore,  near  Rome. 


1.  PSEUDO  SOMMITE. 

Pseudo  Sommite.  Fleuriau-Bellevue. 

This  substance  scarcely  differs  from  the  Sommite  in  external 
characters,  and  principally  if  not  only  in  this  respect,  that  when 
reduced  to  powder  and  thrown  into  nitric  acid,  it  is  not  thereby 
reduced  into  the  form  of  a jelly.  It  has  not  been  analysed. 

It  occurs  with  the  Mellilite,at  Capo  di  Bove  near  Rome  in 
a compact  lava  with  which  Rome  is  paved. 

RUBELLITE.* 

* 

Var.  of  Tourmaline  H.  Tourmaline  rubellite  Bt.  Var.  of  Tourmaline  J.  A. 

The  Rubellite,  as  its  name  imports,  is  of  various  shades  of 
red,  from  a slight  tinge  to  a fine  pink ; it  is  sometimes  of  a violet 
colour.  It  occurs  in  crystals  which  rarely  are  distinct,  being 
commonly  closely  aggregated  ; and  sometimes  enclosed  in  those 
of  green  tourmaline.  It  consists  of  42  per  cent,  of  silex,  40  of 
alumine,  10  of  soda,  and  7 of  oxide  of  manganese  and  iron. 
It  is  commonly  considered  to  be  a variety  of  tourmaline,  from 
which  it  differs  in  its  constituent  elements.  Alone  on  charcoal 
before  the  blow-pipe  it  turns  milk  white,  intumesccs,  splits, 


* Rubellite,  from  its  red  colour. 
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and  does  not  fuse,  but  vitrifies  on  the  edges;  with  borax  affords 
a transparent  glass.  This  mineral  is  commonly  known  by  the, 
name  of  Red  Schorl. 

It  is  found  accompanying  Lepidolite  at  Rozena  in  Moravia ; 
in  Ceylon ; it  occurs  in  a granite  mountain  in  the  Uralian  chain 
in  Siberia,  in  a vein  composed  of  felspar,  quartz,  mica,  and 
common  schorl;  whence  this  mineral  has  been  also  called 
Siherite. 

It  is  also  found  in  Massachusetts  in  North  America  in  granite, 
containing  also  green  tourmaline,  indicolite,  and  emerald. 


SODALITE.+ 


Its  colour  is  light  green,  or  bluish  green,  and  it  occurs  mas- 
sive, but  more  often  crystallized  in  rhombic  dodecahedrons 
parallel  to  the  planes  of  which  it  yields  to  mechanical  division, 
as  well  as  parallel  to  the  planes  of  the  cube ; the  cross  fracture 
is  commonly  conchoidal,  with  a vitreous  lustre.  It  is  translucent, 
and  yields  with  difficulty  to  the  knife.  Its  specific  gravity  is 
about  2.37  ; and  according  to  the  analysis  of  Thomson,  it  is 
composed  of  38.42  of  silex,  27.48  of  alumine,  2.70  of  lime,  23.5 
of  soda,  3 of  muriatic  acid,  1 of  oxide  of  iron,  and  2.1  of  vola- 
tile matter.  Alone  before  the  blow-pipe  on  charcoal  it  suffers 
no  change,  except  that  its  edges  become  rounded ; with  borax 
it  affords  a transparent  colourless  glass  with  extreme  difficulty. 


This  rare  mineral  has  been  found  in  mica-slate  associated  with 
sahlite,  augite,  hornblende,  and  garnet,  in  Greenland  : and  on 
the  slope  of  Vesuvius  accompanied  by  pyroxene,  and  ice-spar. 


SPINELLANE.  , 

Spinellane  II.  Noain,  Leonhard. 

It  occurs  in  very  small  crystalline  masses,  and  in  minute  crys- 
tals which  are  mostly  dull  externally,  but  by  transmitted  light 


+ Sodalite,  from  its  containing  soda. 
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are  translucent,  of  a yellowish  colour,  occasionally  with  a tinge 
of  blue.  The  crystals  are  in  the  general  form  of  six-sided 
prisms  with  triedral  terminations,  but  in  reality  are  rhombic 
dodecahedrons,  their  prismatic  appearance  being  derived  from 
a somewhat  singular  elongation  of  six  of  the  planes  of  that  solid, 
parallel  to  the  planes  of  which  the  crystals  yield  to  mechanical 
division  with  brilliant  surfaces, affording  the  angles  of  90°  & 120° 
by  the  reflective  goniometer ; and  hence  the  rhombic  dodeca- 
hedron may  be  considered  as  the  form  of  the  primary  crystal. 
Analysis  by  Klaproth,  silex  43.10,  alumine  29.5,  lime  1.5, 
natron  19,  oxide  of  iron  2,  water  2.5.  It  scratches  glass,  but 
is  brittle.  Under  the  blow-pipe  it  whitens,  and  readily  melts 
into  a white  blcbby  enamel. 


P on  any  adjoining  plane  P 120' Oty 

a on  a 90.00 

a on  any  adjoining  plane  P 135.00 


It  has  only  been  found  on  the  borders  of  the  lake  of  Laach, 
in  a rock  composed  of  giains  and  crystals  of  glassy  felspar, 
quartz,  hornblende,  black  mica,  and  magnetic  iron  ore  in  small 
octohedrons. 


LYTHRODES* 

Lythrodes,  Karsten. 

• This  mineral  is  found  massive  and  disseminated : it  is  of  va- 
rious shades  of  red,  brownish  and  yellowish  red,  occasionally 
with  greenish  or  yellowish  spots.  Its  structure  is  imperfectly 
foliated,  yielding  to  cleavage  parallel  apparently  to  the  planes 
of  a slightly  rhombic  prism,  with  oblique  summits,  but  not  with 
sufficient  precision  for  the  use  of  either  goniometer  with  ac- 
curacy. It  has  a glimmering  or  resinous  lustre;  the  cross  frac- 
ture is  splintery  and  dull.  It  is  slightly  translucent  on  the 
edges,  and  considerably  hard.  Its  specific  .gravity  is  2. 5.  It 

* From  its  spotted  appearance,  alien  newly  broken. 
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consists  of  silex  44.02,  alumine  37.56,  lime  2.75,  soda  8, 
water  6,  oxide  of  iron  1. 

It  occurs  at  Frcderickswam  and  Laurwig  in  Norway. 

ANALCIME. 

Zvihirit  W.  Analcime  II. 

Analcime  is  met  with  in  nodules,  in  aggregated  crystals  in  the 
form  of  minute  diverging  libres,  or  in  cubic  crystals,  cither  per- 
fect, or  having  each  of  the  solid  angles  replaced  by  three  planes. 
The  cube  is  the  primary  crystal,  there  being  occasional  appear- 
ances of  cleavage  parallel  to  the  planes  of  that  solid  ; the  frac- 
ture is  flat  conchoidal ; the  lustre  is  shining,  and  betw  een  pearly 
and  vitreous.  The  colour  of  analcime  is  w hite,  grey,  yellowish, 
reddish,  or  deep  red  ; it  is  hard  enough  to  scratch  glass,  and  is 
mostly  transparent  or  translucent,  occasionally  opaque ; it  be- 
comes w'cakly*  electric  by  rubbing.  Its  specific  gravity  is  below 
3.  It  consists  of  58  of  silex,  18  of  alumine,  2 of  lime,  10  of 
soda,  and  8.5  of  water.  Vauquelin.  Alone  on  charcoal,  be- 
fore the  blow-pipe,  it  becomes  transparent,  and  then  fuses 
without  intumesceuce  into  a diaphanous  glass. 


1 2 3 


Fig.  I.  The  primary ; a cube.  Fig.  2.  the  same,  of  which  each  solid  angle 
is  replaced  by  three  planes,  thereby  adding  twenty-four  planes  to  it.  Fig.  3. 
represents  a crystal  on  which  these  twenty-four  planes  are  increased  to  their 
utmost  extent,  so  that  no  part  of  the  primary  planes  is  visible,  and  forming  a 
crystal  bounded  by  twenty-four  equal  and  similar  trapeziums. 


Haiiy. 

P on  P'  or  P"  7 ^ 
or  P'  on  P"  ' J w ' 

P P or  P"  on  b 144  .44'. 8" 
b on  b 146.26.33 


It  occurs  in  granite  and  gneiss,  in  trap  rocks  and  lavas. 

* Whence  Analcime,  from  the  Greek,  in  allusion  to  the  feebleness  of  this 
property. 
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It  is  found  in  the  Hartz,  in  Bohemia,  Iceland,  and  the  Faroe 
Islands  ; at  Oberstein  in  geodes. 

In  Scotland,  it  occurs  in  trap  rocks  at  Kirkleston,  near 
Edinburgh  ; also  in  Kilpatrick  hills  in  Dunbartonshire  ; near 
Beith  in  Ayrshire ; in  Perthshire  ; in  abundance  near  Talisker 
in  Sky  ; in  trap  rocks  accompanied  by  mesotype  in  the  basalt 
of  Staffa.  In  Ireland,  in  Benyavenagh  in  wacke,  and  at  Cave 
hill  near  Belfast, 

A variety  called  the  Sarcolite , from  its  being  of  a flesh-red 
colour,  is  met  with  on  Somma,  in  cubes,  having  each  solid  angle 
replaced  by  three  planes ; and  at  Calton  hill  near  Edinburgh 
in  the  form  of  the  cube. 

CLINKSTONE. 

Klingstein  W.  Pierre  sonnante  Br. 

The  Clinkstone  is  always  found  massive,  with  an  imperfectly  * 
slaty  structure ; when  struck  with  a hammer,  it  gives  a ringing 
metallic  sound.*  It  is  of  a dark  greenish,  yellowish,  or  ash 
grey  colour : has  an  even,  or  slightly  conchoidal  fracture, 
yields  with  some  difficulty  to  the  knife,  is  brittle,  and  com- 
monly translucent  on  the  edges.  Its  specific  gravity  is  2.57  ; 
and  it  consists  of  silex  57.25,  alumine  25.50,  lime  2.75,  soda 
8.1,  oxide  of  iron  3.25,  oxide  of  manganese  0.25,  and  3 of 
water.  Klaproth. 

The  clinkstone  is  usually  columnar,  and  frequently  rests  upon 
basalt.  It  occurs  near  Zittau  in  Upper  Lusace  ; in  the  Bohe- 
mian Mittellgebirge  ; in  South  America  ; in  the  island  of  Lam- 
lash  in  the  firth  of  Clyde,  the  isles  of  Mull  and  Arran,  the 
Ochil  and  Pentland  hills  in  Scotland;  the  Breidden-hills  in 
Montgomeryshire,  and  in  the  Dirris  mountain  in  the  county 
of  Antrim  in  Ireland. 


PITCIISTONE.+ 

Pechstein  W.  Petrosilex  resinite  H. 

The  colours  of  this  mineral  are  very  various  shades  of  grey,  • 
blue,  green,  yellow,  red,  brown,  and  black,  but  they  are  not 
lively  : it  is  met  with  massive,  and  in  prismatic  concretions  of 
which  the  structure  is  sometimes  slaty,  occasionally  curved  : 
the  massive  has  a glistening  resino-vitreous  lustre,  and  an  im- 
perfectly conchoidal  fracture,  which  in  some  varieties  is  the 
chief  characteristic  distinction  between  pitchstone  and  obsi- 
dian ; and  it  is  not  unfrequently  confounded  with  hornstone 

* Whence  Clinkstone. 

+ From  the  resemblance  of  some  of  its  varieties  to  pitch. 


S'ilex,  Alumine , Lime , jSWa,  ^TC. 


131 


and  semi-opal.  It  is  almost  always  opaque,  or  only  translucent 
on  the  edges ; it  scratches  glass.  The  specific  gravity  of  that 
of  Meissen  in  Saxony,  is  2.32 — 2.64.  Pitchstone  is  composed 
of  73  per  cent,  of  silex,  14.5  of  alumine,  1 of  lime,  1.75  of 
soda,  1 of  oxide  of  iron,  0.1  of  oxide  of  manganese,  and  8.5  of 
water.  Klaproth.  Analysis  of  that  of  Newry  by  the  Hon.  Mr. 
Knox,  silex  72.80,  alumine  11.50,  lime  1.2,  soda  2.85,  pro- 
toxide of  iron  3.036,  water  and  bitumen  8.50.  By  exposure 
to  a strong  heat,  that  of  Newry  is  convertible  into  a cellular 
substance  resembling  pumice.  Pitchstone  is  sometimes  fusible 
before  the  blow-pipe  into  a grey  enamel. 

The  pitchstone  of  Meissen,  of  which  the  analysis  is  given, 
is  of  a yellowish  grey  colour,  and  alternates  in  the  mouutain 
of  Geresbach  between  Meissen  and  Freyberg,  with  a porphyry- 
having  a base  of  petrosilex,  which  alternates  with  gneiss,  and 
is  traversed  by  metalliferous  veins. 

It  is  found  in  granite  and  other  rocks  termed  primitive,  also 
in  various  trap  rocks  of  doubtful  origin,  and  in  lavas. 

In  Scotland,  it  occurs  in  granite  on  the  summit  of  Caini- 
goram ; it  traverses  granite  in  the  form  of  veins  in  the  isle  of 
Arran.  In  trap  rocks  in  Sky,  Canna,  and  Mull.  In  Ireland, 
it  occurs  in  a vein  parallel  to  one  of  basalt,  traversing  grauite, 
near  Newry  in  the  county  of  Dow  n. 


LAVA. 

Lava  is  externally  yellowish  or  greenish  grey,  greyish  black, 
or  greenish  black,  and  is  internally  spotted  reddish,  yellowish 
brown  or  grey  ; sometimes,  when  sulphureous  vapours  have 
acted  much  upon  it,  it  is  yellowish  or  sulphur  yellow.  It  is 
vesicular  and  knotty  ; the  vesicles  are  empty  ; sometimes  it  is 
porous.  Its  fracture  is  imperfectly  conchoidal ; internally  its 
lustre  is  glistening  or  shining.  It  is  opaque  or  translucent  on  the 
edges,  brittle,  mostly  attracts  strongly  the  magnetic  needle, 
and,  it  is  somewhat  remarkable,  is  easily  fused  into  a black 
glass.  The  compact  lava  of  Calabria  yields,  by  analysis,  about 
51  of  silex,  19  of  alumine,  10  of  lime,  4 of  soda,  14  of  iron,  and 
1 of  water. 

Lava  sometimes  encloses  crystals  of  augite,  hornblende,  fel- 
spar, and  leucite ; which  occasionally  have  no  appearance  of 
having  been  altered  by  heat. 

The  above  description,  generally  speaking,  belongs  to  those 
substances,  which,  by  common  consent,  are  true  lavas;  the 
products  of  Etna,  Vesuvius,  Hecla,  and  other  Volcanoes.  But 
there  arc  many  substances,  considered  by  some  mineralogists 
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as  lavas,  which,  by  others  are  not  allowed  to  be  of  volcanic 
origin.  Karsten  enumerates  nine  species  of  lava;  and  Haiiy 
six,  which  are  again  subdivided;  amongst  them  are  pearlstone 
and  obsidian.  Werner  notices  only  two,  one  of  which  he  calls 
Slag  Lava , the  other  Foam  Lava.  The  slag  lava  is  above 
described ; foam  lava  is  of  a greenish  grey  colour,  approaching 
to  greenish  black;  it  is  light,  brittle,  and  often  crumbling;  and 
has  often  been  confounded  with  pumice.  Puzzolana  is  de- 
composed lava;  the  cement  used  in  constructing  the  Edystone 
lighthouse,  was  composed  of  equal  parts  by  weight  of  slacked 
lime  and  puzzolana. 

BASALT. 

Basalt  W.  Lave  lithoide  b&saltique  H. 

Basalt  occurs  amorphous,  columnar,  amygdaloidal,  and  vcs- 
cular.  It  generally  appears  of  a granular  texture  ; its  fracture 
is  uneven,  occasionally  somewhat  conchoidal ; it  is  opake,  or 
nearly  so,  yields  to  the  knife,  and  is  difficulty  frangible.  Its 
specific  gravity  is  about  3.  That  of  Saxony  is  composed  of  44.5 
per  cent,  of  silex,  16.75  of  alumine,  9.5  of  lime,  2.25  of  mag- 
nesia, 2.6  of  soda,  20  of  oxide  of  iron,  0.12  of  oxide  of  manga- 
nese, and  2 of  water.  It  easily  fuses  into  a black  glass. 

It  is  found  in  beds  and  veins  in  granite  and  mica  slate,  the 
old  red  sandstone,  limestone,  and  in  coal  formations. 

It  occurs  abundantly  in  North  and  South  America,  in  the 
islands  of  Teneriffe  and  St.  Helena , in  the  Faroe  islands  and 
Iceland;  largely  in  Germany,  France,  England,  Scotland,  and 
Ireland.  That  of  Germany  is  believed  by  the  geologists  of  that 
country  to  be  of  neptunian  origin;  that  of  France  is  now  uni- 
versally acknowledged  to  be  volcanic. 

In  England,  basalt  is  interstratified  with  or  traverses  in 
dykes,  the  limestone  and  sandstone  of  its  coal  measures;  also 
traversing  coal,  which  in  some  instances,  when  in  contact  w ith 
the  basalt,  appears  to  have  been  reduced  to  a cinder  or  smut. 
In  others  no  effect  has  been  produced.  The  basalt  of  Teesdale 
includes  olivine  and  greenish  black  augite.  In  Derbyshire, 
toadstone,  which  occasionally  agrees  with  basalt  in  character, 
is  interstratified  with  limestone,  on  which  it  appears  not  to 
have  had  any  effect:  and  in  several  other  places  in  England,  a 
greenish  rock  called  trap  or  greenstone  is  connected  with  the 
coal  fields. 

In  Scotland,  it  occurs,  says  Jameson,  in  considerable  abun- 
dance, but  is  more  so  in  the  south  and  middle  parts  than  in  the 
northern  parts  of  that  country.  Dr.  Mac  Culloch  observed  in 
Cruachan  perfectly  characterized  veins  of  basalt  in  graifitc. 
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In  Ireland,  basalt  occurs  in  the  northern  parts  covering  a 
district  of  great  extent,  lying  in  many  instances  on  chalk ; and 
intersecting  it  as  a dyke,  by  which  the  chalk  seems  to  have  been 
converted  into  granular  limestone  ; the  Giant’s  Causeway  forms 
a part  of  this  tract.  At  Newry  in  Down  shire,  traversing  granite. 

Basalt  is  sometimes  amygdaloidul.  This  is  not  often  found 
in  the  columnar  form ; but  is  amorphous,  and  encloses  zeolites 
of  various  sorts.  It  is  so  found  in  StafFa,  imbedding  masses  of 
mesotype  and  analcime  from  the  size  of  a pea  to  that  of  a hen’s 
egg : and  more  rarely  chabasie.  The  amorphous  basalt  of  Ireland 
includes  olivine:  the  columnar  encloses  steatite. 

Decomposed  basalt  is  used  as  a cement,  and  is  termed 
Tarras ; two  parts  of  slacked  lime  and  one  of  tarras,  form  the 
principal  part  of  the  mortar  used  in  the  Great  Dykes  of  Holland. 

PUMICE. 

Bimstcin.  W. 

Pumice  is  extremely  porous,  of  a fibrous  texture,  and  harsh 
to  the  touch;  its  colour  is  grey,  tinged  with  brown  or  yellow; 
it  has  a shining  pearly  lustre,  and  is  translucent  on  the  edges, 
very  light,  and  sometimes  so  light  as  to  swim  on  water.  It  is 
composed  of  77.5  parts  of  silex,  17,5  of  alumine,  1.75  of  oxide 
of  iron,  and  3 of  soda  and  potash.  It  fuses  iuto  a dirty  green 
glass  full  of  bubbles. 

Pumice  is  generally  believed  to  be  a volcanic  product;  it 
sometimes  accompanies  obsidian ; it  is  said  that  the  vitreous 
obsidian  of  Hungary,  may  by  heat,  be  changed  into  a substance 
perfectly  resembling  pumice;  as  may  also  the  pitchstone  which 
traverses  granite  at  Newry  in  Ireland. 

It  is  but  sparingly  found  near  Vesuvius,  not  at  all  near  Etna. 
It  is  very  abundant  in  the  Lipari  islands,  which  furnish  the 
pumice  of  commerce.  It  is  met  with  in  Auvergne  in  France, 
in  Iceland,  Tencriffe,  &c.  In  the  latter  place  small  veins  of 
carbonate  of  lime  w ere  observed  traversing  it. 

Pumice  is  sometimes  porphyritic , that  is  to  say,  it  is  occa- 
sionally found  containing  crystals  of  felspar,  quartz,  mica,  aud 
augite. 


COMPACT  FELSPAR. 

Diclucr  Feldspath  \V.  Feldhpath  compacte  ccroide  H. 

It  occurs  in  masses  which  do  not  possess  any  regular 
structure,  but  which  have  a slightly  granular  texture  and  a 
glimmering  or  waxy  lustic;  it  is  extremely  hard.  Its  specific 
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gravity  is  2.63.  It  is  composed  of  silex  68,  aluminc  19,  lime  1, 
potash  6.5,  oxide  of  iron  5.5;  water  2.6;  Godon  de  St.  Meniti ; 
but  Dr.  Mac  Culloch  observes  that  compact  felspar  contains 
potash  and  soda;  and  that  both  these  alkalies  are  found  in  it, 
in  whatever  situation  it  exists;  whereas  common  felspar  contaius 
only  potash. 

It  is  pretty  largely  found  both  in  primitive  and  secondary 
rocks,  and  in  most  countries. 

In  Britain;  it  occurs  in  Scotland  in  beds  in  transition  rocks; 
the  Pentland  and  Ochil  hills;  in  Dumfriesshire  and  Galloway; 
in  Aberdeenshire,  &c.  In  England,  it  is  said,  in  the  Malvern 
hills;  in  Shropshire;  and  with  green  talc  at  the  Old  Lizard 
Head  in  Cornwall.  In  Irelaud  in  beds  iu  Glenteigue  hill. 

JADE. 

The  general  characters  of  Jade,  of  which  there  are  three 
varieties,  are,  that  it  always  occurs  massive,  of  various  shades  of 
green  and  whitish  green,  with  a greasy  lustre,  and  is  strongly 
translucent  on  the  edges;  it  is  unctuous  to  the  touch,  and  very 
tough,  but  there  is  much  obscurity  and  some  contradiction  in 
the  description  of  these  minerals. 

1.  COMMON  JADE.  NEPHRITE.* 

Gemeiner  Nephrit  W.  Jade  nephritique  H.  Common  Nephrite  J. 

Common  Jade  is  of  a leek  green  colour,  passing  into  greenish 
white,  semi-transparent,  extremely  tough,  with  a glimmering 
lustre,  and  broad  spliutery  fracture:  it  scratches  quartz.  Its 
specific  gravity  is  2.95  ; and  it  is  composed  of  53.75  of  silex, 
1 . 5 of  alumine,  12.75  of  lime,  8.5  of  potash,  10.75  of  soda, 
5 of  oxide  of  iron,  2 of  oxide  of  manganese,  and  2.25  of  water. 
Saussure.  On  charcoal,  before  the  blow-pipe,  it  fuses  into  a 
white  glass  with  difficulty  ; with  borax  into  a transparent  glass. 

In  Switzerland,  it  occurs  in  granite  and  gneiss;  in  the  Hartz, 
in  greenstone.  It  is  also  found  in  Persia,  Egypt,  Siberia,  China, 
and  North  aud  South  America.  0 / , . ; 

2.  AXE-STONE. 

Boilstein  W.  Axe-stone  J. 

The  Axe-stone  differs  from  comrnou  jade  in  being  of  not  so 
light  a green  ; it  is  sometimes  greenish  grey  : also  in  having  a 
somewhat  slaty  structure,  and  in  being  less  transparent  and  less 
‘ tough. 

* Nephrite,  from  its  being  regarded  in  India  as  a specific  for  the  nephritic 
cholic. 
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In  America  it  is  found  in  the  batiks  of  the  river  Amazons; 
whence  it  obtained  the  name  of  the  Amazonian  stone.  It  is  also 
met  with  in  Corsica,  Switzerland,  and  Saxony;  and  in  New 
Zealand  and  other  islands  in  the  Pacific  ocean,  where  it  is  made 
into  hatchets,  and  other  instruments.* 

t ■ 

3.  SAUSSUUITE. 

Jade  Tenace  H. 

Its  colour  is  leek-green,  passing  into  glaucous  green  and 
greenish  white : it  is  said  also  to  occur  of  a grey  colour.  It 
scratches  quartz,  is  translucent  on  the  edges,  unctuous  to  the 
touch,  and  extremely  tough.  Its  specific  gravity  is  3.26. 
According  to  Saussure  it  consists  of  44  parts  of  silex,  30  of 
alumine,  4 of  lime,  0.25  of  potash,  6 of  soda,  12.5  of  oxide  of 
iron,  and  0.5  of  manganese. 

It  was  first  discovered  by  Saussure, + in  rounded  masses  on  the 
edge  of  the  lake  of  Geneva,  and  afterwards  near  Turin,  in  the 
mountain  Mussinet,  which  is  principally  composed  of  serpentine. 

It  occurs  at  Coverack  Cove  in  Cornwall  in  serpentine,  and  is 
accompanied  by  diallage. 

OBSIDIAN. 

Obsidian  W.  Lave  Vitreuse  obsidiennc  H. 

Obsidian  occurs  in  beds,  in  large  masses,  and  in  small  grains; 
it  is  of  a greenish  or  brownish  black,  or  of  a smoke  brown  co- 
lour ; it  possesses  internally  a shining  vitreous  lustre;  its  frac- 
ture is  large  conchoidal ; some  varieties  are  translucent,  others  are 
nearly  opaque,  or  only  translucent  on  the  edges;  it  is  hard 
enough  to  scratch  glass,  but  is  very  brittle : its  specific  gravity 
is  about  2.35.  That  of  Ilccla  yields  by  analysis  78  of  silex, 
10  of  alumine,  1 of  lime,  6 of  potash,  1.6  of  soda,  1 of  oxide  of 
iron.  It  occasionally  very  much  resembles  common  glass. 

The  origin  of  obsidian  has  been  very  warmly  contested ; it  is 
most  common  in  the  neighbourhood  of  volcanoes,  and  has  been 
considered  as  a vitrified  lava;  whence  it  has  obtained  the  fami- 
liar name  of  Volcanic  glass. 

It  occurs  on  Hecla,  and  in  almost  every  part  of  Iceland:  it  is 
also  found  in  the  Lipari  islands ; some  varieties  enclose  felspar. 
In  Peru  it  is  met  with  in  parallel  beds  of  a greenish  black,  and 
greyish  colour ; the  latter  enclosing  opaque,  spherical  masses  of 
a slate  colour,  composed  of  diverging  fibres.  In  New  Spain, 
some  obsidians,  which  have  been  long  exposed  to  the  air,  are 
covered  by  a white  opaque  enamel. 

* Whence  Axe-stone.  t Whence  SauMurite. 
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Obsidian,  of  a greenish  black  colour,  constitutes  the  greater 
part  of  the  mountain  della  Castagna,  in  the  island  of  Lipari;  it 
encloses  small  crystals  of  felspar;  and  near  the  peak  of  Teneriffe 
obsidian  occurs  in  the  form  of  considerable  currents,  (like  lava) 
presenting  some  fibrous  appearances,  denoting  its  passage  into 
pumice. 

A variety  of  a silky  and  chatoyant  lustre  is  also  found  in  New 
Spain.  At  Real  del  Monte  Mexico. 

In  the  island  of  Ponce,  obsidian  is  met  with,  enclosing 
yellow  mica,  and  white  vitreous  grains  w^iich  appear  to  be 
semi-vitrified  felspar. 

Obsidian  is  in  some  places  traversed  by  veins  of  stony  or 
earthy  matter  of  various  kinds:  thin  beds  of  which  also  occur 
between  beds  of  obsidian.  In  the  Madona  mountain,  in  the 
island  qf  Ponce,  the  beds  are  nearly  vertical.  In  Hungary, 
obsidian  occurs  intermingled  with  the  debris  of  decomposed 
granite,  gneiss  and  porphyry;  and  even  alternates  with  beds  of 
the  latter.  These  circumstances  have  induced  some  mineralo- 
gists to  doubt  the  igneous  origin  of  obsidian;  but  their  strongest 
arguments  are — the  violent  intumescence  which  it  undergoes 
when  subjected  to  heat,  which  causes  it  to  melt  into  a glass, 
and  the  quantity  of  aqueous  vapour  disengaged  during  the  pro- 
cess. Humboldt  suspects  this  to  be  one  of  the  causes  of  the 
violent  earthquakes  so  often  felt  in  the  Cordilleras  of  the  Andes. 

But  it  is  said  that  wherever  obsidian  is  found,  there  exist  in- 
dications of  volcanic  agency  in  the  neighbouring  country. 

In  Europe,  obsidian  has  been  fashioned  into  reflectors  for 
telescopes;  in  Mexico  and  Peru,  it  was  made  into  looking- 
glasses  and  knives. 

1.  MAIIEKAN1TE. 

Obsidian  in  the  form  of  little  grains  of  the  size  of  peas,  of  a 
pearly  white,  and  consisting  of  very  thin  concentric  layers;  to- 
gether with  fragments  of  these;  also  vitreous  spheres  of  the  size 
of  a nut,  and  others  like  enamel,  traversed  by  red  and  black 
veins ; forming  altogether  a species  of  vitreous  sand,  is  found  at 
Marekan*  in  the  Gulph  of  Kamschatka.  It  possesses  in  general 
the  characters  of  obsidian. 

FETTSTEIN. 

Fettstein  W.  Elaeolith.  Klaproth. 

It  occurs  massive,  and  of  a darkish  green,  bluish  grey,  or 
flesh  red  colour;  it  possesses  natural  joints  parallel  to  all  the 
planes,  and  both  diagonals  of  a right  rhombic  prism,  of  about 
# Whence  Marekanite. 
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lit*  and  68°;  it  is  translucent,  is  of  a lustre  between  vitreous 
and  resinous,  sometimes  greasy,*  and  is  occasionally  slightly 
chatoyant;  it  scratches  glass.  Its  specific  gravity  is  2.6;  and, 
according  to  Vauquelin,  it  is  composed  of  44  of  silex,  34  of 
alumine,  0.12  of  lime,  16.5  of  potash  and  soda,  and  4 of  oxide 
of  iron.  Alone  on  charcoal  before  the  blow-pipe,  it  fuses  into 
a blebby  colourless  glass. 

It  occurs  only  in  Norway,  at  Laurwig,  Stavern  and  Frieder- 
ickswarn,  in  sienite. 

SCAPOLITE.+ 

Scapolith  W.  Paranthine  H. 

Scapolite  occurs  in  prisms  of  four  or  eight  sides,  sometimes 
terminated  by  tetrahedral  pyramids;  they  are  often  aggregated 
laterally.  The  crystals  yield  to  cleavage  parallel  to  the  sides, 
terminal  planes,  and  both  diagonals  of  a square  prism.  It  also 
occurs  massive.  Its  colours  are  grey  or  yellowish ; or  an  almost 
metallic  grey;  sometimes  deep  red  and  opaque;  or  various 
shades  of  green.  It  has  a shining  or  somewhat  pearly  lustre. 
It  is  translucent.  The  crystals  possessing  a pearly  lustre  will 
scratch  glass ; but  when  dull,  with  an  appearance  like  that  of 
efflorescing,  they  are  tender  and  even  friable.  It  is  composed 
of  45  of  siiex,  33  of  alumine,  17.6  of  lime,  0.5  of  potash,  1.5 
of  soda,  1 of  oxide  of  iron  and  manganese ; Laugier ; but  the 
efflorescing  variety  differs,  in  including  some  magnesia,  and  in 
being  without  potash.  As  the  crystalline  form  of  this  mineral 
almost,  perfectly  agrees  with  that  of  Wernerite,  their  identity 
will  probably  be  proved  by  future  analyses.  Before  the  blow- 
pipe on  charcoal,  with  a strong  heat,  it  fuses  with  violent  intu- 
mescence, into  a colourless  semi-transparent  mass;  with  borax 
into  a transparent  glass. 

M o*  M 90W 
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The  scapolite  has  been  met  with  in  the  iron  mine  of  Langloe, 
at  Arendahl  in  Norway,  in  gneiss ; its  crystals  appear  variously 

* Whence  Fettstein, — Fat-stone, 
t Vronj  the  prismatic  form  of  iu  crystals. 
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grouped  ; and  are  accompanied  by  brown  mica,  quartz,  garnet, 
epidote,  carbonate  of  lime,  &c.  It  occurs  also  at  various  places 
in  Sweden,  and  in  Greenland. 

CHABASIE.  + 

Schahasit  W.  Chabasie  H, 

This  mineral  is  found  crystallized  in  the  form  of  an  obtuse 
rhomboid  of  94°  46'  and  86°  14'  by  measurements  on  the  planes 
of  cleavage  with  the  reflective  goniometer;  it  yields  to  me- 
chanical division  parallel  to  the  planes  of  the  rhomboid,  occa- 
sionally with  brilliant  surfaces.  The  crystals  are  in  the  form  of 
perfect  rhomboids,  or  variously  modified.  The  colour  of  cha- 
basie is  white  or  greyish,  sometimes  pale  red  superficially,  and 
transparent  or  translucent ; it  is  scarcely  hard  enough  to  scratch 
glass.  Its  specific  gravity  is  about  2.7 ; and  it  consists,  accord- 
ing to  Vauquelin,  of  43.33  of  silex,  26.6  of  alumine,  3.34  of 
lime,  9.34  of  potash  and  soda,  and  21  of  water ; or,  according 
to  Arfwedson,  of  43.38  silex,  19.28  alumine,  8.70 lime,  2.50 

Cotash,  21 . 1 water  and  loss.  Alone  it  melts  easily  before  the 
low-pipe  into  a spongy  white  enamel. 


g on  m 143.59  H 

Chabasie  is  met  with  in  the  fissures  or  cavities  of  some  basaltic 
rocks,  or  within  geodes  of  quartz  or  agate  which  are  dissemi- 
nated in  those  rocks. . It  is  thus  found  in  the  quarries  of  Alten- 
berg,  near  Oberstein  in  Saxony.  It  is  also  said  to  occur  in  the 
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+ From  the  Greek,  signifying  a particular  species  of  stone. 
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lavas  of  the  Isle  of  Faroe  ; plentifully  at  Talisker  in  the  Isle  of 
Skye,  in  trap  rocks  of  various  kinds,  accompanied  by  stilbite 
and  analcime:  at  Glen  Farg  in  Perthshire,  and  in  the  trap 
rocks  of  Portrush  in  the  north  of  Ireland. 

GABRONITE. 

Gabbronit,  Schumacher.  Compact  Scapolitc  J. 

Gabronite  occurs  in  compact  masses,  and  it  is  said  also  in 
rectangular  four-sided  prisms,  terminated  by  four-sided  pyra- 
mids, of  which  the  planes  replace  the  solid  angles  of  the  prism. 
It  is  of  a bluish  or  greenish  grey  colour,  also  reddish  and  red  ; 
its  structure  is  lamellar,  being  mechanically  divisible,  though 
with  difficulty,  parallel,  apparently  to  the  sides  of  a rectangular 
prism ; it  is  translucent  on  the  edges,  and  hard  enough  to  scratch 
glass,  though  not  to  give  fire  with  the  steel.  Its  specific  gravity 
is  nearly  3;  and  it  is  composed  of  54  per  cent,  of  silex,  24  of 
alumine,  1 .5  of  magnesia,  17.25  of  potash  and  soda,  1.25  of 
the  oxides  of  iron  and  manganese,  and  2 of  water.  John.  It 
fuses  with  difficulty  into  an  opaque  w hite  globule. 

It  has  only  been  found  forming  a vein  in  titaniferous  iron 
near  Arendahl  in  Norway.  The  bluish  variety,  near  Arendahl, 
with  hornblende;  the  greenish  and  red,  at  Fredericksvarn,  dis- 
seminated in  a large  grained  sienite. 

TOURMALINE. 

Tourmalin  W.  Tourmaline  H.  Bt.  Schorl  Br. 

It  occurs  both  in  semi-crystalline  prisms  of  irregular  form  and 
deeply  striated  on  the  surface,  and  in  prisms  of  six  or  more  sides, 
variously  terminated,  the  two  terminations  being  generally  dis- 
similar. It  is  of  various  colours,  green,  blue,  ( Indicolite ),  and 
black ; the  green  and  blue  being  generally  translucent  in  one 
direction,  and  opaque  in  the  other,  the  black  altogether  opaque : 
externally  the  crystals  are  splendent,  and  they  rarely  exhibit 
appearances  of  regular  internal  structure,  the  fracture  in  the 
more  compact  varieties  being  generally  conchoidal.  The  pri- 
mary form  is  considered  to  be  an  obtuse  rhomboid  of  133°  50*, 
and  46°  10*.  It  is  not  so  hard  as  quartz.  One  of  its  remark- 
able characters  is,  that  it  becomes  electric  when  heated,  the 
termination  which  presents  the  greatest  number  of  planes  al- 
ways exhibiting,  according  to  Hairy,  the  positive  or  vitreous 
electricity,  while  that  which  consists  of  the  smaller  number, 
always  shews  the  negative  or  resinous.  Its  specific  gravity  is 
about  3. 
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Analysis  of  Tourmaline  from  Karin gsbrakka  in  Sweden, 
by  Gmelin,  silex  42.59,  alumine  34.32,  magnesia  8.47,  potash 
and  soda  2.42,  boracic  acid  0.60,  oxide  of  iron  5.22.  Berzelius 
ranks  this  and  other  black  tourmalines,  amongst  which  he  men- 
tions that  of  Bovey  in  Devonshire,  as  potassa-tourmalines.  But 
he  found  in  the  blue  and  green  tourmalines  of  Uto,  a propor- 
tion of  lithia,  which  has  not  been  given  : and  he  considers  the 
clear  blue  and  the  dark  blue  (Indicolite)  as  mixtures  of  potassa 
and  lithia  tourmalines : hence  it  may  become  needful  to  separate 
these  from  the  black  tourmalines.  Before  the  blow-pipe  the 
black  tourmaline  of  Bovey  intumesces  and  becomes  a black 
scoriaceous  mass  ; with  borax  it  fuses  into  a transparent  glass. 
Alone,  the  green  and  red  intumesce  but  do  not  fuse ; with 
borax,  with  difficulty  into  a transparent  colourless  glass. 

d> 


Fig.  1.  represents  the  primary  rhomboid,  of  which  the  summit  is  replaced 
by  a trinogulor  plane  in  fig.  2,  as  well  as  each  lateral  solid  angle,  by  planes 
which  form  (he  ordinary  six-sided  prism  of  this  mineral;  the  edges  of  the 
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■ White  Tourmaline  was  found  in  St.  Gothard  in  micaceous 
dolomite  by  Dolomieu,  w ho  mentions  having  discovered  a tour- 
maline in  the  granite  of  Elba,  one  half  of  which  wa£  white,  the 
other  black.  The  emerald  green  are  from  Ceylou  ; the  dull, 
or  bluish  green  are  from  Brazil.  In  light  and  translucent  green 
crystals  it  occurs  at  St.  Gothard.  In  Massachusetts,  North 
America,  it  occurs  with  indicolite  and  rubellite  in  granite : 
the  rubellite  being  often  inclosed  in  a bluish  green  tourmaline. 
Small  tourmalines  of  various  colours  and  different  degrees  of 
transparency  are  found  in  the  sand  of  Ceylon.  A ycltoa  va- 


pnsm  arc  modihed  in  ng.  3. 


14! 


f*  Silex,  Alumine , Lime , Potash , Lithia , <Sfc. 

j riety  was  noticed  in  sand  from  Ceylon,  and  in  transparent  crys- 

tals with  oxide  of  titanium,  in  Pennsylvania.  Tourmaline  of 
an  indigo-5/ue  colour,  thence  called  Indicolite , has  been  found 
in  the  mine  of  Utoe  in  Sweden,,  in  crystals  of  an  indeterminate 
form,  disseminated  in  a ganguc  of  steatite,  quartz,  and  felspar. 
In  granite,  with  green  tourmaline  and  rubellite  in  Massachusets, 
North  America;  and  at  Harlaem  heights,  New  York.  Black 
^ or  browuish  black  tourmaline  occurs  in  most  of  the  primitive 

tracts  of  Europe  and  North  America,  sometimes  as  an  ingredient 
of  rocks,  more  frequently  in  veins  and  cavities.  A specimen 
analysed  by  Klaproth,  yielded  40  alumine,  35  silex,  22  oxide 
of  iron,  but  neither  lime  nor  manganese.  A variety  of  black 
tourmaline  has  been  termed  the  Aphrizite ; it  has  a conchoidal 
fracture  : but  no  information  has  been  given  relative  to  its  par- 
ticular characters  and  localities.  • J t *.  - . 

In  England,  black  tourmaline  occurs  in  the  parish  of  St.  Just, 
in  Cornwall,  in  a tract  abounding  in  iron.  The  splendid  crys- 
tals lately  found  in  Devonshire,  were  accompanied  by  large 
crystals  of  phosphate  of  lime,  and  were  discovered  in  a quarry 
of  red  grauite  near  Bovey,  in  a cavity  filled  by  clay. 

In  Ireland,  in  the  granite  of  Wicklow. 

LEPIDOLITE.* 

Lcpidolith  W.  Lepidolite  H. 

Lepidolite  is  of  a pearl  grey,  rose  red,  or  of  a lilac  red  or 
purple  colour,  whence  it  has  also  been  called  the  Lilalite.  It 
consists  of  an  assemblage  of  small  flexible  scales,  which  are 
translucent,  and  sometimes  hexagonal  : the  mass  has  a pearly 
or  silvery  lustre,  yields  to  the  nail,  and  is  somewhat  unctuous 
to  the  touch.  Its  specific  gravity  is  2.85.  Analysis  of  the  Red 
Lepidolite  of  Moravia  by  Gmelin  and  Winz,  silex  49.06,  alumine 
r 33.61,  magnesia  0.408,  potash  4.186,  lithia  3.502,  fluoric  acid 
3.44,  phosphoric  acid  0.112,  oxide  of  manganese  1.402,  oxide 
of  iron  a trace,  water  and  loss  4.190 ; they  likewise  found  lithia 
in  the  lepidolite  of  Utoe. 

Before  the  blow-pipe  it  melts  into  a spongy  semi-translucent 
white  globule. 

Crystallized  Lepidolite  resembles  tourmaline,  but  is  much 
softer,  being  easily  scratched  by  the  knife.  It  is  of  a green 
colour.  Analysis  by  Arfwedson,  silex  40.3,  alumine  40.5, 
lithia  4.3,  oxide  of  iron  4.85,  oxide  of  manganese  1.5,  boracic 
acid  1.1,  volatile  matter  3.6. 

¥ % * From  the  Greek,  signifying  a acaly  atone. 
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. Lepidolite  was  first  discovered  in  granite  on  the  mountain 
Gradisko,  near  Rozena,  in  Moravia,  accompanying  the  rubel- 
lite  ; it  occurred  also  in  a thin  bed  in  gneiss,  accompanied  by 
quartz,  mica,  schorl,  &c.  with  the  rubellite  also  at  Perm  in 
Liberia.  It  has  since  been  met  with  in  Sweden  in  a quartzose 
rock  ; in  France,  near  Limoges,  in  a vein  of  quartz,  passing 
through  granite,  enclosing  large  beryls ; at  Campoin,  in  the 
island  of  Elba,  of  a rose  colour,  in  a rock  composed  of  qnartz 
and  felspar. 

In  Scotland,  at  Dalmally  and  other  parts  of  Inverness-shire, 
in  beds  of  primitive  limestone. 

PETALITE.* 

Petalite  fir.  Bt. 

This  rare  mineral  is  of  a greyish  white,  greenish  or  reddish 
colour ; its  structure  is  perfectly  lamellar  in  one  direction,  and 
it  admits  of  mechanical  division  with  some  difficulty  parallel  to 
the  sides  and  both  diagonals  of  a rectangular  hut  not  square 
prism,  apparently  with  oblique  summits.  It  is  translucent,  and 
lias  a glistening  lustre,  sometimes  approaching  to  pearly.  It 
is  not  difficulty  frangible;  it  scratches  glass,  its  specific  gra- 
vity is  2.62.  According  to  the  analysis  of  Arfwedson,  a Swedish 
chemist,  that  of  Utoe  consists  of  silex  79.2,  alumine  17.2,  and 
5.7  per  cent,  of  lithia.  But  Dr,  Clarke  was  of  opinion  from 
his  own  analysis,  corroborated  by  that  of  Mr.  Holme  of  Cam- 
bridge, that  the  petalite  consists  of  silex  80,  alumine  15, 
lithia  1.75,  manganese  2.50,  water  0.25.  Alone  on  charcoal, 
before  the  blow-pipe,  it  fuses  on  the  edge  with  difficulty  into 
a blebbv,  semi-transparent  glass ; with  borax  into  a diapha- 
nous glass, 

SPODUMENE.+ 

Spodumene,  D’Andrada.  Triphane  H. 

This  mineral  occurs  massive;  its  structure  is  lamellar,  being 
mechanically  divisible  parallel  to  the  sides  and  the  shorter 
diagonal  of  a rhombic  prism  of  about  100°  and  80°;  its  lustre 
js  shining  and  slightly  pearly  ; it  also  occurs  of  a somewhat 
fibrous  structure  and  silky  lustre  ; the  cross  fracture  is  fine 
grained  and  uneven,  with  a glimmering  lustre;  its  colour  is 
greyish  or  greenish  white  or  light  green  : it  is  translucent, 
scratches  glass,  and  is  brittle.  Sp.  grav.  3.192.  Analysis  of  that 

* Petalite,  from  the  Greek,  signifying  of  perfectly  lamellar  structure  (in 
one  direction). 

+ From  the  Greek,  in  allusion  to  it«  supposed  conversion  into  ashes  under 
the  blow -pi  pc. 
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of  Utoe  by  Arfwedson,  silex  66.4,  alumine  25.3,  lithia  8.85, 
oxide  of  iron  1.45,  volatile  matter  0.45.  Alone  before  the 
blow-pipe  oil  charcoal,  it  intutnesccs,  and  fuses  iuto  a colour- 
less and  almost  transparent  glas6 ; with  borax  iutumesces,  but 
does  not  fuse  easily. 

It  has  been  found  in  the  iron  mine  of  Utoe,  in  Sweden, 
in  a gangue  of  red  felspar,  fat  quartz,  and  black  mica ; and 
lately  iu  the  Tyrol,  on  the  road  to  Sterzing,  in  a granite  rock 
with  tourmaline,  sometimes  crystallized,  but  the  form  is  iu- 
distinct. 

In  Ireland,  in  granite  veins  in  granite  with  kiilinite  at 
Killiney,  near  Dublin. 

MEIONITE.* 

Meionite  W.  H. 

It  usually  occurs  in  small  four  or  eight-sided  prisms,  ter- 
minated by  tetrahedral  pyramids,  the  edges  and  angles  of  which 
are  sometimes  replaced  ; the  primary  form  is  a right  prism 
with  square  bases,  and  it  yields  to  mechanical  division  parallel 
to  the  planes  M M of  the  following  figure  ; in  other  directions 
the  fracture  is  flat  conchoidal.  Its  colour  is  whitish,  or  greyish 
white,  with  a shining  vitreous  lustre,  and  it  is  translucent  or 
transparent.  It  scratches  glass.  Its  specific  gravity  is  2.6 — 3.1. 
Analysis  of  crystals  from  Vesuvius,  but  slightly  intermixed 
with  carbonate  of  lime,  by  M.  Gmelin,  silex  40.8,  alumine 
30.6,  lime  22.1,  soda  and  lithia  02.4,  oxide  of  iron  01.0, 
carbonic  acid  and  loss  03.1.  Analysis  by  Stromeyer,  siler 
40.531,  alumine  32.726,  lime  24.245,  potash  with  natron 
1.812,  oxide  of  iron  0.182.  Alone  before  the  blow-pipe  it 
intumesces,  and  finally  melts  into  a blebby  colourless  glass. 
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It  occurs  in  the  same  places  and  under  the  same  circum- 
stances as  the  Sommite. 

* From  the  Greek,  signifying.  Less;  in  allusion  to  the  pyramid  of  its 
crystal  being  less  or  lower  than  that  of  Idocrase. 


ACIDS. 


Of  the  Acids  enumerated  in  the  Introduction,  only  two 
have  been  found  in  the  concrete  state,  viz.  the  Sulphuric  and 
Boracic  Acids. 

NATIVE  SULPHURIC  ACID. 

This  acid  has  been  found  in  a concrete  state  in  the  grottoes  of 
the  volcanic  mountain  Zaccolino,  near  Sienna.  The  concretions 
are  in  the  form  of  cauliflowers,  depending  from  the  roofs  of  the 
grottoes,  and  adhering  to  sulphate  of  lime.  Professor  Pictet 
mentions  a cavern  near  Aix  in  Savoy,  from  the  roof  of  which, 
this  acid,  mixed  with  water  and  a little  sulphate  of  lime,  is  ob- 
served to  drop.  It  has  also  been  seen  by  Dolomieu  in  the 
caverns  of  Etna.  In  New  York,  North  America,  at  Clifton 
Springs,  eleven  miles  from  Geneva,  this  acid  is  mixed  with 
native  sulphur,  from  which  it  may  be  extracted  by  water. 

NATIVE  BORACIC  ACID.  SASSOLIN. 

It  is  composed  of  minute  white  pearly  scales,  which  adhere 
somewhat  to  the  fingers.  It  occurs  both  massive  and  pulveru- 
lent. It  is  slightly  bitter  and  subacid  to  the  taste,  very  light, 
and  fusible  in  the  flame  of  a candle  into  a vitreous  globule. 
According  to  Klaproth,  it  consists  of  boracic  acid  86,  ferrugi- 
nous sulphate  of  magnesia  11,  sulphate  of  lime  3. 

It  is  found  on  the  edges  of  hot  springs  near  Sasso,  in  the  ter- 
ritory of  Florence.;  but  is  said  to  have  been  first  observed  by 
the  late  Smithson  Tenant,  attached  to  some  specimens  from 
Li  pari.  Dr.  Holland  afterwards  found  it  in  large  quantity 
within  the  crater  of  the  volcano,  forming  a white  feathery  co- 
vering to  the  sulphur,  which  is  deposited  by  sublimation.  It 
has  also  been  found  on  volcanic  specimens  from  the  Lipari 
islands  accompanied  by  sulphur,  and  coloured  by  it;  and  under 
the  same  circumstances  near  Monte  Rotondo,  on  the  west  of 
Sienna. 
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Under  this  head  are  comprehended  those  Minerals  which  chiefly 
consist  of  an  Earth  combined  with  an  Acid ; some  of  them 
include  variable  proportions  of  oxide  of  iron,  which  may  be 
considered  only  as  an  incidental  ingredient. 


SUBSULPHATE  OF  ALUMINE. 

Aluminite  J. 

It  occurs  massive;  sometimes  in  small  and  nearly  round  or 
reniform  pieces,  of  a white  or  yellowish  white  colour,  occasion- 
ally translucent,  but  more  frequently  dull  and  opaque,  with  an 
earthy  fracture  ; it  yields  to  the  nail,  is  meagre  to  the  touch, 
adheres  to  the  tongue,  is  light,  and  iufusible.  That  of  Halle 
and  that  of  Newhaven  have  lately  been  examined  by  Stromeyer, 
who  found  that  of  Newhaven  to  consist  of  about  30  of  alumine, 
23  of  sulphuric  acid,  and  47  of  water : that  of  Halle  is  nearly 
the  same. 

It  was  first  found,  with  selenite  in  calcareous  loam,  near  Halle 
in  Saxony.  ( Aluminite .) 

It  has  since  been  discovered  filling  up  fissures  in  chalk  and 
in  small  globular  masses,  at  Newhaven  in  Sussex. 

SiUciferous  subsulphate  of  Alumine.  This  singular  mineral  was 
lately  found  in  the  old  workings  of  a coal  mine  near  Old- 
ham in  Lancashire.  It  formed  a thin  bed  lying  on  a brittle 
shivery  stone  which  had  fallen  into  the  place  formerly 
occupied  by  the  coal.  It  is  of  the  consistency  of  hog’s 
lard,  and  between  snow  and  milk-white,  except  where  it 
is  streaked  with  peroxide  of  iron.  It  is  moderately  trans- 
lucent, except  in  patches,  where  it  is  opaque  and  granular. 
On  exposure  to  the  air  it  dries,  and  in  drying  splits  into 
lengthened  masses  like  starch,  some  of  which  effloresce  on 
the  surface,  while  others  resemble  in  translucency  the  finest 
pieces  of  gum  arabic. 

Its  composition,  according  to  Dr.  Henry,  is  water  88.1, 
alumine  6.5,  sulphuric  acid  3.0,  silica  2.4. 
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WAVELLITE*  SUB-PIIOSPIIATE  OF  ALUMINE. 

Wavcllit,  Klaproth.  Hydrargillite,  Davy. 

It  is  commonly  found  in  minute  crystals,  which  are  rarely 
separate,  but  usually  adhere  together  anti  radiate,  forming 
hemispherical  or  globular  concretions  from  a very  small  size  to 
that  of  an  inch  in  diameter.  The  general  form  of  the  crystals  is 
that  of  a rhombic  prism  with  diedrul  terminations,  but  the 
lateral  edges  of  the  prism  are  sometimes  replaced.  It  cleaves 
parallel  to  both  sides  of  a prism  of  122°  15'  and  57°  4 5'  by  the 
reflective  goniometer,  and  to  its  longer  diagonal,  with  brilliant 
surfaces.  The  crystals  are  commonly  translucent,  sometimes 
opaque,  and  possess  a silky  or  vitreous  lustre,  but  are  sometimes 
of  a dingy  brown,  owing  to  the  progress  of  decomposition.  The 
wavellite  is  of  a yellowish  white,  yellow,  greyish,  greenish  or 
bluish  colour,  is  brittle,  and  scratches  calcareous  spar.  Its 
specific  gravity  varies  from  2.22  to  2.7.  4t  is  infusible,  but  be- 
comes white,  opaque,  and  under  the  blow  -pipe  loses  its  crystal- 
line form,  giving  a slight  greenish  tinge  to  the  flame.  Accord- 
ing to  Aikin,  if  a fragment  of  the  English  or  Irish  wavellite  be 
laid  on  glass,  and  a drop  of  the  sulphuric  acid  added,  it  slightly 
corrodes  the  glass  on  the  application  of  heat,  rendering  it 
probable  that  this  substance  includes  a very  small  portion  of 
fluate  of  lime;  By  the  late  analysis  of  Berzelius,  it  is  found  to 
be  a sub-phosphate  of  alumine,  mixed  w ith  a little  neutral  fluate 
ofalumine;  consisting  of  alumine  35. 35,  phosphoric  acid  33.40, 
fluoric  acid  2.06,  lime  0.50,  oxides  of  iron  and  manganese  1.25, 
water  26.90. 


M on  M' 
a on  a . . 
a on  g 2 
on  g2 
g 1 on  A 
g“2  on  A 


122° 15' 
107.26 

122.24 
174.45? 
112.30? 

112.25 


It  was  first  discovered  by  Dr.  Wavel  in  small  veins  and  in 
cavities  in  a tender  argillaceous  schistus,  near  Barnstaple,  in 
Devonshire  ; it  has  been  since  found  at  Stenna  Gwyn,  near  St. 
Austle  in  Cornwall,  on  a decomposing  granite : on  a specimen 
in  my  possession  from  the  latter  place,  of  which  the  gangue  is 
quartz,  the  wavellite  is  accompanied  by  small  crystals  of  uranite 


* Wavellite,  in  honor  of  Dr.  Wavel,  it*  discoverer. 
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of  a bright  yellow  colour,  ft  has  also  been  found  in  grey  sand- 
stone at  Newcastle;  at  Spring  hill  near  Cork  in  Ireland,  at 
the  base  of  a hill  consisting  of  flinty  slate  ; and  in  the  crevices 
of  a bed  composed  of  a peculiar  siliceous  schist  at  Talisker,  in 
the  Isle  of  Sky.  In  Corrilevan,  one  of  the  Hebrides,  in  clay- 
slate.  In  slate-clay  near  Loch  Humphrey  in  Dunbartonshire. 

It  occurs  in  grit  at  Iditz  in  Bohemia  ; in  columnar  clay- 
iron-stone  in  the  Palatinate;  on  white  marble  in  Vesuvius. 

It  was  brought  from  Brazil  by  Mawe  in  the  form  of  stalac- 
tites ; and  by  Humboldt  from  the  mines  of  Ilualgayoe  in  South 
America. 

CARBONATE  OF  LIME. 

The  numerous  minerals  comprehended  under  the  term  Car- 
bonate of  Lime,  differ  greatly  in  external  characters.  Scarcely 
more  can  be  said  of  them  in  the  general,  than  that  they  all 
readily  yield  to  the  knife,  and  that  their  specilic  gravity  is 
below  3. 

1.  CALCAREOUS  SPAR. 

Kalkspnth  W.  Chaux  Cnrbonatce  II.  Spath  Calcairc  Br.  Calc  spar  J. 

Calcareous  Spar  is  often  extremely  pure  carbonate  of  lime, 
is  frequently  very  transparent,  and  is  then  strongly  double 
refractive.  Its  colours  are  very  various,  and  it  is  found  crystal- 
lized in  upwards  of  500  varieties  of  form,  all  originating  from 
an  obtuse  rhomboid  of  105°  5'  and  74°  55' ; this  rhomboid  may 
readily  be  obtained  by  cleavage,  and  may  itself  occasionally 
he -cleaved  parallel  to  a plane  passing  through  the  greater 
diagonals  in  one  direction,  but  in  this  case  a substance  may 
frequently  be  observed  between  the  lamina: ; this  cleavage  is 
often  indicated  by  stria?,  and  is  sometimes  attainable,  especially 
in  calcareous  spar  accompanying  pargasite  from  Norway,  and 
other  northern  countries  of  Europe,  without  any  appearance  of 
an  intervening  substance  : the  brilliant  surfaces  of  the  primary 
rhomboid  are  well  adapted  to  the  use  of  the  reflective  gonio- 
meter : its  cross  fracture  is  occasionally  conchoidal,  but  is  not 
easily  obtained.  It  is  extremely  subject  to  that  species  of 
crystallization  w hich  is  known  by  the  term  made,  or,  accord- 
ing to  Hauy,  hemitrope.  Calcareous  spar  is  not  so  hard  as 
fluor  spar : its  specific  gravity  is  2.7  : it  consists  of  57  per 
cent,  of  lime,  and  43  of  carbonic  acid.  Vauquelin.  It  effer- 
vesces violently  with  acids.  That  of  Iceland,  which  is  con- 
sidered to  be  the  purest  form  of  carbonate  of  lime,  is  trans- 
parent, and  doubly  refractive  in  a high  degree.  It  is  familiarly 
termed  Iceland  spur,  or  Double  ref  racting spar.  Some  varieties 
of  calcareous  spar,  give  a yellow  phosphorescent  light  when 
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laid  on  a hot  coal ; as  that  accompanying  the  lanmonite  from 
Britanny,  &c.  When  pure  and  alone  on  charcoal,  before  the 
blow-pipe,  it  becomes  caustic  by  heat,  and  shiucs  with  peculiar 
brightness  as  soon  as  all  the  carbonic  acid  is  expelled. 

IS  3 4 5 6 7 


Fig.  1.  The  primary  ; an  obtuse  rhomboid ; Fie.  8.  the  same,  of  which 
the  lateral  edges,  and  terminal  solid  ancles  are  replaced  by  planes  ; Fig.  3, 
in  this  both  the  lateral  and  terminal  solid  angles  are  replaced : both  this  and 
the  former  figure  tend,  by  the  extension  of  the  modifying  planes,  to  the 
production  of  the  six-sided  prism  (fig.  4),  on  which  no  portion  of  the  primary 
planes  is  visible.  Fig.  5.  an  acute  rhomboid ; fig.  6.  a rhomboid  more  obtuse 
than  the  primary  ; fig.  7.  an  acute  dodecahedral  crystal. 


It  may  be  observed  that  the  C.  de  Bournon  has  described  56  modifica- 
tions of  the  rhomboid  of  carbonate  of  lime,  and  that  other  mineralogists 
have  greatly  increased  the  number.  It  would  be  perhaps  impossible  to  re- 
present the  whole  of  these  with  any  tolerable  accuracy  on  one  figure;  the 
above  figure  therefore  is  intended  only  to  point  out  the  fact,  that  the  several 
modifications  arc  referable  to  three  great  classes,  viz.  prisms,  acute  rhom- 
boids, and  obtuse  rhomboids : thus  the  planes  a and  eee,  replacing  the  solid 
angles,  tend,  by  their  extension,  to  produce  a six-sided  prism  represented  by 
the  small  fig.  4:  the  plane  a with  the  planes  ooo  replacing  the  lateral  edges, 
likewise  tend  to  produce  a regular  six-sided  prism,  while  a in  conjunction 
with  the  planes  llllll,  tend  to  a twelve-sided  prism.  Thus  also  of  rhom- 
boids, the  plane  b situated  on  the  primary  plane,  and  c on  the  edge,  tend  to 
two  rhomboids  much  more  obtuse  than  the  primary,  or  than  that  which 
would  be  consequent  on  the  extension  of  the  planes  m,  while  g and  ft,  would 
produce  very  acute  rhomboids.  The  planes  d 1 d 1,  of  which  six  are  visible 
on  the  figure,  would  produce  very  obtuse  dodecahedrons;  the  planes  d 2 d 2, 
levs  obtuse ; while  the  consequence  of  the  extension  of  the  planes  h A,  would 
be  acute  dodecahedrons,  and  of  the  planes  t i,  still  more  acute.  But  of 
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rhomboids  both  acute  and  obtuse,  there  is  an  almost  endless  variety,  all 
actually  differing  by  admeasurement.  Thus  Bournon  alone  describes  ten 
different  acute  rhomboids  as  resulting  from  the  different  inclination  of  the 
plane  g , on  the  lateral  solid  angle,  and  four  more  from  that  of  the  plane  k ; 
thus  also  a great  variety  of  obtuse  dodecahedrons  would  result  from  the 
extension  of  the  planes  dl  and  d 2,  as  they  may  incline  more  or  less  upon 
the  planes  P,  or  a,  or  on  each  other.  The  same  observation  applies  to  the 
planes  A and  t,  as  tending  to  the  production  of  a great  variety  of  dodeca- 
hedrons more  or  less  acute. 

i 

It  occurs  in  veins  in  almost  every  kind  of  rock,  from  the 
oldest,  to  the  newest  alluvial  strata,  and  accompanies,  or  con- 
• stitutes  the  gangue  of,  a great  variety  of  minerals ; and  some- 
times it  appears  in  strata,  between  the  beds  of  calcareous  moun- 
tains. It  is  so  generally  distributed,  that  it  would  be  impossible 
to  give  a list  of  its  localities.  The  rarest  and  most  beautiful 
crystals  are  found  in  Derbyshire  and  the  northern  parts  of  Eng- 
land ; from  which  were  obtained  a very  considerable  number  of 
the  vast  variety  described  by  the  Count  de  Bournon : but  it  is 
so  extremely  rare  in  Cornwall,  that  it  is  worth  noticing  as  having 
been  found  in  veins  of  the  slate  of  Tintagel,  with  rock  crystal, 
chlorite  and  adularia.  I possess  specimens  also  from  the  tin 
veins  of  Polgooth  mine  near  St.  Austle,  accompanying  and  pass- 
ing into  schiefer  spar. 


2.  SCHIEFER  SPAR.* 

Schiefer-spath  W.  Chaux  carbonatee  nacree  H.  Slate-spar  J. 

This  mineral  occurs  massive,  and  in  extremely  thin  tabular 
plates  intersecting  each  other  in  various  directions,  but  without 
any  determinate  crystalline  form.  The  structure  of  the  massive 
is  slaty,  generally  undulating,  or  curved,  with  a shining  and 
more  or  less  pearly  lustre.  Its  colour  is  white,  greenish,  or 
reddish ; it  is  translucent,  yields  easily  to  the  knife,  often  pos- 
sessing a greasy  feel.  Specific  gravity  about  2.5.  It  consists  of 
56  lime,  39.33  carbonic  acid,  silex  1.66,  oxide  of  iron  1,  water  2. 
Suersee.  It  is  infusible;  but  is  soluble  with  effervescence  in 
acids. 

It  occurs  in  the  tin  veins  of  Saxony : in  Dauphine : and  in 
limestone  and  metalliferous  beds  in  Norway. 

In  Cornwall  it  was  found  in  Polgooth  mine  with  tin  veins  in 
clay-slate:  in  Scotland,  in  Glen  Tilt,  Perthshire;  and  Assynt, 
Sutherland  in  marble.  In  Ireland  near  Granard.  In  some  of 
the  Cornish  specimens  in  my  possession,  it  seems  to  pass  into 
lamellar  carbonate  of  lime. 

# Schiefer  or  Slate  *par,  in  allusion  to  its  slaty  structure. 
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3.  SATIN-SPAR.* 

Chaux  carbouatee  fibreuse  II. 

This  mineral  is  composed  of  fine  parallel  fibres,  which  pro- 
bably are  crystalline,  and  are  generally  somewhat  waved;  it  is 
silky,  chatoyant,  translucent,  and  brittle,  but  considerably 
harder  than  common  calcareous  spar.  Specific  gravity  2.70. 

It  consists  of  lime  50.8,  carbonic  acid  47.6.  Pepys.  But  a 
specimen  analyzed  by  the  Rev.  J.  Holme,  was  found  to  consist 
of  carbonate  of  lime  95.75,  carbonate  of  manganese  4.25. 

It  occurs  near  Alston-moor,  in  the  north  of  England,  in; veins 
from  one  to  four  inches  thick,  accompanied  by  veins  of  pyrites, 
in  a brown  slaty  clay  or  shale.  It  is  also  found  in  vcius  in 
(ilen  Tilt,  Scotland.  It  is  susceptible  of  a fine  polish  and  is 
employed  in  inlaying,  and  in  the  manufacture  of  necklaces  in 
imitation  of  pearl,  but  is  now  very  scarce.  It  is  found  in 
Maryland,  Pennsylvania,  and  Massachusetts,  in  North  America. 

4.  AGARIC  MINERAL. + ItOCK  MILK. 

Berg  milch  W.  Chaux  carbouatee  spongieuse  H. 

Agaric  Mineral  is  of  a white  colour,  or  yellowish  or  greyish 
white;  and  is  soft,  dull,  meagre  to  the  touch,  soils  the  fingers, 
is  very  tender,  opaque,  and  so  light  as  to  float  for  a short  time  on 
water.  It  is  considered  to  be  nearly  pure  carbonate  of  lime, 
since  it  effervesces  with  acids,  and  is  nearly  dissolved  in  them. 

It  is  found  in  the  beds  and  crevices  of  calcareous  rocks  in 
Sw  itzerland,  where  it  is  employed  to  whiten  houses.  It  is  also 
found  near  Ratisbnn.  In  England,  at  Sunderland  in  the  county 
of  Durham  : near  Oxford  between  the  Isis  and  the  CherwelJ, 
and  near  Chipping  Norton  in  Oxfordshire.  In  Scotland,  near 
Edinburgh. 

5.  AFIIRITE.J  KART II- FOAM.  • 

Sclmuracrde  W*.  Chaux  carbonatee  nacree  lamellaire  II.  Ecu  me  de  Terre-  Br. 

I 

1 

This  mineral  is  found  sometimes  solid,  more  often  in  a friable 
state.  It  consists  of  white  scales  of  a shining  pearly  or  a pseu-  ► 

do-metallic  lustre.  It  is  opaque,  and  very  soft  to  the  touch. 

It  is  nearly  a pure  carbonate  of  lime.  It  is  usually  fouud  in 
calcareous  rocks  in  veins  or  cavities. 

It  occurs  at  Gera  in  Misuia,  and  more  abundantly  at  Eisleben 
in  Thuringia,  in  mountains  consisting  of  stratified  limestone. 

A 

• * From  its  satiny  lustre,  especially  when  polished. 

+ Described  by  Pliny  under  the  name  of  Agaricon; — resembling  fungus. 

J Aphrile,  from  the  Greek} — a foam-like  substance. 
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6.  STALACTITIC  CAllBONATE  OF  LIME. 

Kalk-sinter  W.  Chaux  carbonattfe  concretionnee  H.  Calc  Sinter  J. 

Stalactitic  carbonate  of  lime  occurs  mamillated ; in  long 
straight  pendulous  masses  or  tubes;  also  diverging  in  the  man- 
ner of  coral;  and  the  stalactite  is  sometimes  terminated  by  a 
head  resembling  that  of  a fungus.  The  fracture  is  sometimes 
perfectly  lamellar,  sometimes  fibrous,  the  fibres  diverging  from 
the  center,  with  a pearly  or  silky  lustre.  It  is  of  various 
colours:  the  most  common  of  which  is  yellowish  white. 

Stalactites  are  sometimes  of  prodigious  dimension,  and  very 
nnmerous;  of  which  the  grotto  of  Antiparos,  in  the  Archipelago; 
the  Woodman’s  cave,  in  the  Hartz;  and  that  of  Auxelle  in 
France,  are  striking  instances. 

The  most  remarkable  in  Britain,  are  to  be  found  in  the  cavern 
of  Castleton,  and  other  caverns  in  Derbyshire,  and  Macallister 
cave  iu  the  Isle  of  Sky.  Stalactites  occur  in  all  the  lead  veins 
of  Northumberland  and  Durham. 

Stalactites  are  now  continually  forming.  They  are  deposited 
from  water  loaded  with  particles  of  carbonated  lime,  in  the 
hollow  places  and  caverns  of  mountains:  the  water,  finding  its 
way  into  these  caverns  through  crevices  in  the  roof,  becomes 
exposed  to  the  air;  evaporation  ensues,  causing  the  particles  of 
lime  to  precipitate.  The  precise  mode  of  their  formation  does 
not  seem  to  be  understood ; some  are  extremely  thin  tubes, 
which  has  caused  the  suspicion  that,  at  least  some  of  those 
which  are  solid,  are  filled  within;  others  increase  externally, 
and  are  covered  by  crystals,  as  in  the  Isle  of  Sky,  where  the 
Crystals  are  very  distinct. 

Some  caverns  have  been  entirely  filled  with  calcareous  stalac- 
tite, so  that  it  is  occasionally  obtained  in  large  masses;  in  this 
state  it  is  called  Oriental  Alabaster , and  is  much  used  in  statu- 
ary and  in  the  formation  of  vases:  it  was  greatly  employed  by 
the  ancients.  That  which  was  brought  from  the  mountains  of 
Thebais,  situated  in  Egypt,  between  the  Nile  and  the  lied  Sea, 
from  near  a village  called  Alabastron,  was  much  prized : a nearly 
colossal  figure  of  an  Egyptian  idol,  formed  of  this  alabaster, 
was  in  the  museum  (ci-devant  Napoleon)  at  Paris. 

Stalactites  are  not  always  very  pendulous;  sometimes  they 
are  of  a botryoidal  form.  The  flat  or  tabular  portions  formed 
on  the  floors  of  caverns,  by  deposition  from  the  water  dropping 
from  the  roof,  are  culled  Stalagmites. 
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7.  GRANULAR  LIMESTONE.  PRIMITIVE  LIMESTONE. 

Kalkstrin  W.  Chaux  carbonalee  saccaroide  H. 

Granular  Limestone  is  massive,  and  composed  of  small  grains 
or  minute  crystals,  which  are  of  a lamellar  structure  and  brilliant 
lustre;  but  as  these  grains  intersect  each  other  in  every  direc- 
tion, the  lustre  of  the  mass  is  only  glimmering.  It  is  of  various 
colours;  white,  grey,  yellowish,  bluish  grey,  reddish,  greenish, 
&c.  and  is  sometimes  veined  or  spotted.  Its  fracture  is  com- 
monly splintery,  sometimes  slaty,  in  consequence  of  containing 
parallel  layers  of  mica.  It  is  somewhat  translucent  and  is  brittle. 
Of  Primitive  Limestone , which  is  generally  granular,  the  largest 
grained  is  generally  esteemed  to  be  of  the  oldest  formation. 
It  never  encloses  the  remains  of  organized  bodies,  but  frequently 
contains  certain  other  substances  dispersed  through  the  mass ; 
as  quartz,  garnet,  mica,  hornblende,  talc,  actynolite,  asbestus, 
sulphuret  of  zinc  and  of  lead,  magnetic  iron,  &c. 

Granular  limestone  is  found  in  many,  if  not  most  primitive 
countries;  it  sometimes  forms  entire  mountains,  but  more  often 
occurs  in  beds.  It  is  considered  to  be  of  contemporaneous 
formation  with  gneiss,  porphyry,  argillaceous  and  micaceous 
schistus,  with  which  it  frequently  alternates.  In  the  Alps,  and 
especially  the  Pyrennees,  examples  of  this  are  of  frequent 
occurrence. 

In  Britain,  primitive  limestone  occurs  in  beds  in  quartz  rock 
in  Glen  Tilt,  in  Scotland ; it  is  white  and  grey  and  spotted  with 
yellow  and  green.  In  the  Isle  of  Sky,  it  underlies  sienite,  and 
occurs  white,  grey  and  veined.  In  Ireland,  it  alternates  with 
mica-slate  in  Antrim  and  Londonderry,  and  sometimes  is  mica- 
ceous. In  Slieve  Gallion  in  the  North  of  Ireland,  it  contains 
hornblende.  The  beautiful  marble  of  the  isle  of  Tiree  con- 
tains augite.  On  the  southern  coast  of  Cornwall  a limestone 
lies  on  the  schist  of  that  county  in  several  places. 

The  whitest  and  most  esteemed  primitive  limestone , was 
termed  by  the  French  mineralogists  Chaux  carbonate e saccha- 
ro’ide,  from  its  likeness  to  sugar  when  in  small  masses : from  its 
important  uses  in  the  arts,  it  is  commonly  called  Statuary 
marble. 

Statuary  Marble.  The  most  celebrated  statuary  marble  was 
found  in  the  island  of  Paros,  thence  termed  Parian  marble  ; 
the  marbles  of  Naxos  and  Tenos,  were  also  called  by  the 
same  name,  being  both  almost  equally  valuable  for  the  pur- 
poses of  the  statuary ; the  quarries  of  those  islands  are  said 
to  be  quite  exhausted.  Parian  marble  is  white,  large 
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grained  and  considerably  translucent;  it  was  called  by  the 
ancients  Lichniles.  The  celebrated  statues  of  the  Venus 
de  Medicis,  of  the  Venus  Capitolini,  of  the  Pallas  de  Velle- 
tri,  and  many  others,  are  of  this  marble.  The  statuary 
marble  called  by  the  ancients  Marmor  PenlUicus , was 
taken  from  quarries  on  a mountain  called  Pentelicus,  near 
Athens:  it  is  traversed  by  greenish  or  greyish  veins,  which 
are  commonly  micaceous.  Of  this  marble,  the  head  of 
Alexander,  the  Indian  Bacchus,  the  statue  of  Esculapius, 
the  head  of  Hippocrates,  &c.  were  made.  The  marble  of 
Carrara  or  of  £.um,  is  of  a much  fiuer  grain,  and  closer 
texture,  than  the  foregoing;  aud  is  now  usually  employed 
by  statuaries : the  quarries  of  this  marble  are  on  the  east- 
ern coast  of  the  gulf  of  Genoa.  Among  many  other  cele- 
brated statues  made  of  this  marble,  are  the  Antinous  of  the 
Capitol;  a colossal  bust  of  Jupiter,  &ic .:  and  Dolomicu  is 
of  opinion  that  the  Apollo  Belvidere  is  of  Carrara  marble, 
but  the  marble-merchants  of  Home  consider  it  to  be  of  an 
ancient  Greek  marble,  differing  from  any  now  known.  Dr. 
Clarke  remarks,  that  the  Carrara  marble  is  milk  whitey 
* and  less  crystalline  than  the  Naxian ; and  further,  that 
while  the  works  executed  in  the  Pariau  marble  retain,  with 
all  the  delicate  softness  of  wax,  the  mild  lustre  of  their 
original  polish,  those  which  were  finished  in  the  Pentelican 
marble  have  been  decomposed,  and  sometimes  exhibit  a 
surface  as  earthy  and  as  rude  as  commou  limestone,  owing 
to  the  veins  of  extraneous  substances  which  iutorsect  the 
Pentelic  quarries.  Statuary  marble  was  anciently  brought 
also  from  many  other  places  besides  those  above  mentioned  : 
it  is  now  found  in  Saxony,  Bohemia,  Norway,  Swedeu,  &c. 

8.  COMMON  LIMESTONE.  SECONDAUY  LIMESTONE. 

Gemeiuer  Dichter  Kalkstein  W.  Chaux  carbonates  couipacte  H. 

Compact  limestone  J. 

.Common  limestone  is  sometimes  granular,  sometimes  compact, 
with  a large  flat  conchoidal  and  somewhat  splintery  fracture ; 
but  occasionally  it  is  earthy ; it  is  dull  internally,  or  only  glim- 
mering: and  it  is  difficult  to  distinguish  some  varieties  from  pri- 
mitive marbles,  their  structure  being  very  similar.  Its  colours 
are  various:  yellowish- white,  grey,  brown,  reddish,  or  bluish, 
of  different  shades,  and  black.  Two  or  more  of  these  colours 
ofteu  occur  in  veins,  zones,  bands,  &c. : it  frequently  exhibits 
appearances  of  arborizations.  It  is  translucent  on  the  edgts, 
and  brittle.  Its  specific  gravity  is  2.6.  Common  limestone 
sometimes  contains  small  aud  variable  proportions  of  silex, 
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alumine,  and  of  the  oxide  of  iron.  It  effervesces  with  acids, 
and  burns  to  quick  lime  without  falling  to  pieces. 

Common  or  secondary  limestone  is  by  some  geologists  divided 
into  two  kinds,  transition  and  ttoetz ; they  are  characterised  by 
the  fossils  they  contain.  Both  these  rocks  are  found  in  thick 
beds  parallel  with  each  other,  though  rarely  horizontal ; more 
frequently,  nearly  vertical.  They  are  found  together,  forming 
a chain  of  stratified  mountains,  in  the  Pyrennees,  aboye  10,000 
feet  in  height.  The  summits  of  these  mountains  are  rarely 
pointed,  being  mostly  flat  and  of  considerable  breadth,  with 
very  steep  sides,  to  a prodigious  height.  These  appearances 
are  remarkable  on  the  edge  of  the  Alpine,  and  in  the  centre  of 
the  chain,  especially  near  Grenoble.  Secondary  limestone 
encloses  beds  or  masses  of  red  oxide  of  iron,  of  sulphuret  of 
mercury,  sulphuret  and  molybdate  of  lead,  manganese,  oxide 
and  sulphuret  of  zinc,  &c.  These  metals  are  also  found  in  veins 
passing  through  these  rocks,  together  with  lamellar  carbonate  of 
lime,  iron  pyrites,  malachite  copper,  &c. 

. In  England,  Scotland,  Wales  and  Ireland,  it  is  associated 
with  the  coal  formations,  which  it  underlies  forming  hollows  or 
basins  in  which  they  are  deposited.  There  is  reason  for  con- 
cluding it  to  belong  to  the  earlier  secondary  rocks : in  Derby- 
shire and  the  north  of  England,  many  rich  lead  veins  traverse  it. 

Several  varieties  of  common  limestone  are  susceptible  of  a fine 
polish ; these  therefore  are  highly  esteemed  as  marbles,  either 
for  their  colours,  or  for  the  sake  of  the  various  forms  and  tints 
of  the  organic  remains  they  enclose. 

Secondary  Marbles.  Of  these  there  is  an  almost  endless  variety. 
Those  most  esteemed  for  ornamental  purposes,  as  for  chim- 
ney pieces,  &c.  are  brought  from  Spain,  and  the  Py»ennees, 
and  from  Italy.  Many  marbles  consist  almost  entirely  of 
shells;  it  is  to  be  regretted  that  no  precise  account  is  to  be 
found  of  the  many  beautiful  varieties  abounding  in  almost 
every  country.  Those  of  our  own  country  are  scarcely 
noticed  beyond  the  limits  of  the  districts  in  which  they 
occur,  although  many  varieties  are  admirably  adapted  to 
ornamental  purposes. 

In  Derbyshire  there  are  two  quarries  of  marble  of  a deep 
uniform  black  colour  and  without  shells:  one  of  them  is 
situated  at  Hadden,  the  other  at  Ashford,  and  both  are 
near  Bakewell ; the  former  belongs  to  the  Duke  of  Rutland, 
the  latter  to  the  Duke  of  Devonshire ; both  the  marbles  are 
largely  employed  for  the  purposes  of  chimney  pieces  and 
ornaments,  of  which  the  uianufactnre  is  carried  on  by 


Lime , Carbonic  Acid. 


155 


Brown  & Co.  at  Derby ; who  have  fixed  up  in  their  ware- 
rooms  a large  slab  to  be  used  as  a looking-glass;  of  so  high 
a polish  are  those  marbles  susceptible. 

Near  the  Peak  in  Derbyshire,  a marble  is  quarried,  which 
consists  almost  entirely  of  fossil  shells,  chiefly  of  entrochi; 
this  marble  is  used  for  chimney  pieces. 

At  Wetton,  near  Ashbourne,  in  the  same  county,  a 
beautiful  variety  of  marble  is  quarried,  which  is  of  a grey- 
ish black  colour,  and  contains  a vast  number  of  very  minute 
shells  of  a whitish  colour,  giving  to  the  mass  very  much  the 
appearance  of  porphyry.  This  is  used  for  the  same  pur- 
poses as  the  black  marbles  above  mentioned. 

Near  Kendall  in  Westmoreland  some  varieties  of  black 
and  grey  marbles  are  quarried;  which  have  some  resem- 
blance to  varieties  of  the  Derbyshire  marbles,  and  are  em- 
ployed for  the  same  purposes. 

At  Babbicombe  in  Torbay,  in  Devonshire,  is  quarried 
one  of  the  most  beautiful  marbles  in  existence;  its  colours 
vary  from  light  brown  to  a deep  red,  and  are  very  finely 
variegated.  This  marble  is  extensively  manufactured  into 
chimney  pieces  in  the  west  of  England;  an  attempt  was 
lately  made  to  introduce  this  beautiful  marble  iuto  Lon- 
don ; but  not  being  foreign,  it  failed  of  success. 

In  Durham,  Buckinghamshire,  and  other  counties  of 
England,  other  marbles  of  less  note  are  quarried. 

At  Kilkenny  in  Ireland  a marble  is  found  of  a fine  black, 
enclosing  shells  of  a w hitish  colour,  which,  when  the  mar- 
ble is  cut  and  polished,  exhibit  segments  of  circles.  This 
marble  is  much  used  for  chimney  pieces  and  ornaments. 

Two  or  three  varieties  of  marble  commonly  found  in 
mineralogical  collections,  deserve  a slight  notice,  though 
somewhat  out  of  place. 

The  Verd  Antique  consists  of  carbonate  of  lime  imbed- 
ded in  green  serpentine:  its  geological  situation  is  not 
known. 

For  Ruin  marble , see  Index. 

The  Lumachelli  marble  exhibits  beautiful  irridescent 
colours,  which  are  sometimes  prismatic  internally,  but  more 
commonly  of  various  shades  of  red  or  orange,  whence  it  has 
also  obtained  the  name  of  Fire  marble.  It  is  found  at 
Bleyberg  in  Carinthia  in  beds  forming  the  roof  of  a coal- 
mine. Its  colours  are  attributed  to  the  shells  of  a variety 
of  nautilus. 

The  Cotham  marble , found  near  Bristol,  which  exhibits 
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when  rut  and  polished,1  the  appearance  of  a landscape,  is 
the  lias  limestone. 

i 

The  three  following  substances  may  be  considered  as  varieties 
of  common  limestone,  in  which  they  are  occasionally  found. 

a.  Szcineslone .* 

La  pierre  puante  Br.  Chaux  carbonatee  fetidc  Bt.  Lucullite  J. 

Swinestone,  or  Stinkstone , which  gives  out  a strong  fetid  odour 
when  scraped,  is  found  granular  and  compact,  and  of  various 
shades. of  grey,  brown,  and  black:  it  has  nearly  the  same 
external  characters  as  common  limestone,  of  which  it  is  a variety. 
By  calcination  it  becomes  white,  and  burns  into  quick  lime. 
The  offensive  odour  which  it  gives  out  when  scraped,  is  con- 
sidered to  be  owing  to  its  including  sulphuretted  hydrogen: 
it  is  commonly  attributed  to  bitumen,  which  does  not  seem  to 
enter  into  the  composition  of  swinestone. 

The  harder  and  more  compact  varieties,  which  receive  a good 
polish,  are  used  in  ornamental  architecture.  • 

It  is  said  to  occur  forming  w hole  mountains ; it  is  more  com. 
monly  found  alternating  with  strata  of  gypsum,  or  of  compact 
limestone.  It  occurs  in  Germany,  France,  and  most  other 
countries.  It  is  found  in  Shropshire  and  Northumberland : the 
cliffs  on  each  side  the  Avon  at  Clifton  near  Bristol  are  in  part 
composed  of  it,  and  it  occurs  abundantly  in  the  carboniferous 
limestone  of  Derbyshire.  Botryoidal  masses  from  the  size  of  a 
pea  to  two  feet  in  diameter,  internally  of  a hair  brown,  and 
radiated  and  shining,  are  found  in  a soft,  marly,  magnesian  lime- 
stone  at  Hartlepool,  at  Building  hill  near  Sunderland,  and  on 
the  coast  near  Mouk^wearmouth.  It  is  also  found  in  the  form 
of  stalactites  in  the  same  place. 

b.  Bituminous  Limestone  A 

Bituminous  limestone  19  brown  or  black,  which  colours  are 
supposed  to  be  owing  to  the  bitumen  it  contains:  its  structure 
is  sometimes  lamellar;  it  is  more  often  compact,  when  it  receives 
a good  polish ; when  rubbed  or  heated  it  gives  out  an  unpleasant 
bituminous  odour;  by  the  continuation  of  heat,  it  loses  both 
colour  and  odour,  and  burns  into  quick  lime.  Analysis  of  one 
from  'Whiteford  in  Flintshire,  by  the  late  Dr.  Clarke,  Professor 
of  Mineralogy  in  the  University  of  Cambridge ; lime  49.65,  car- 
bonic acid  40.10,  alumine  8.80,  silex0.60,  bitumen  0.60,  water 
0.25. 

• 

* Swinestone  or  Stinkstone,  from  the  strongly  fetid  odour  it  gives  out 
when  scraped. 

t From  its  containing  a very  small  portion  of  bitumen. 
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Some  beds  of  it  are  found  in  the  mountain  limestone  near 
Bristol. 

It  belongs  to  secondary  countries,  and  is  sometimes  found  in 
coal  formations,  as  in  Galway  in  Ireland,  where  it  is  employed 
as  a combustible.  In  Dalmatia  it  is  so  bituminous  that  it  may 
be  cut  like  soap,  and  is  employed  in  the  construction  of  houses ; 
when  finished,  they  set  fire  to  the  walls ; the  bitumen  burns 
out,  and  the  stone  becomes  white  ; the  roof  is  then  put  on,  and 
the  house  afterwards  completed. 

c.  Argillo-  Ferruginous  Limestone. 

Argillo-ferruginous  Limestone  is  found  massive  in  beds,  and 
in  globular  and  spheroidal  masses,  traversed  by  veins  of  calca- 
reous spar.  It  is  tougher  thau  common  limestone,  and  is  of  a 
bluish  black,  or  greyish  blue  colour ; it  has  an  argillaceous 
odour  when  breathed  on,  and  when  burnt  is  of  a buff  colour. 
Calp  is  composed  of  68  per  cent,  of  carbonate  of  lime,  18  of 
silex,  7.5  of  alumine,  2 of  oxide  of  iron,  3 of  carbon  and  bitu- 
men, and  5 of  water.  Knox. 

One  variety  occurs  in  beds  at  Aberthaw  in  Glamorganshire, 
whence  it  has  obtained  the  familiar  name  of  Abcrthaic  Limestone. 
The  Lias  limestone  is  also  argillo-ferruginous.  The  blue  and 
white  varieties  alternate  with  each  other,  generally,  in  thin  beds. 
The  Lias  encloses  ammonites,  and  great  variety  of  sea  shells; 
and  is  remarkable  for  containing  the  remains  of  unknown  ani- 
mals at  Lyme  iu  Dorsetshire.  Its  geological  situation  is  under 
the  oolite,  as  near  Bath.  It  is  used  iu  the  lithograph* c art. 
Aberthawr  limestone,  when  burnt,  forms  a cement,  which  has 
the  property  of  setting  very  strongly  under  water,  and  for  this 
reason  was  used  in  constructing  the  Lddystone  light -house. 
The  Septuria  ( Ludus  llelmontii)  occurring  in  regular  layer* 
in  the  Loudon  clay  consist  of  argillo-ferruginous  limestone. 

' 9.  OOLITE.* 

• * 

» 

Roogenstein  W.  Chaux  carbonatee  globuliforme  II.  Oolite  Br. 

Roestone  j. 

Oolite  is  always  found  massive,  and  in  beds.  The  globular 
particles  are  sometimes  composed  of  cencentric  lamell®,  and 
usually  adhere  by  means  of  a calcareous  cement.  The  roe-stone 
is  very  soft  when  first  quarried,  but  hardens  by  exposure  to  the 
air.  Its  colour  is  whitish,  yellowish  white,  or  ash  grey,  de- 

* Oolite,  or  Roestone ! so  denominated  from  the  resemblance  between 
the  little  round  masses  of  which  it  is  eonq)c*cd,  and  the  roe  of  a fish. 
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pending,  as  it  is  believed,  on  the  quantity  and  quality  of  the 
argillaceous  matter  with  which  it  is  usuully  combined.  It  is 
a very  impure  carbonate  of  lime,  and  will  not  burn  into  quick 
lime.  I have  been  informed  by  the  Rev.  Mr.  Holme  that 
potash  occasionally  enters  into  the  composition  of  oolite. 

The  houses  of  Bath  are  for  the  most  part  built  of  this  variety 
of  common  limestone,  whi^h  occurs  in  great  beds  above  the 
mountain  lime  of  England.  The  Ketton-stone,  and  the  Port- 
land-stone,  are  varieties  of  roe-stone.  The  carboniferous  lime- 
stone of  England  often  includes  beds  which  are  oolitic.  It  is 
said  to  occur  in  Sweden,  Switzerland,  Thuringia,  and  near 
Alen^on  in  France. 

10.  PEASTONE.  PISOLITE.*  - 

Erbsentein  W.  Chaux  carbonatee  concretionnee  globuliforme-testacec  H. 

Pea-stone,  or  Pisolite,  differs  considerably  from  the  roe-stone; 
it  is  generally  white,  brownish,  or  reddish,  and  is  composed  of 
round  or  spheroidal  masses,  from  the  size  of  a pea  to  that  of  a 
hazel  nut,  imbedded  in  a calcareous  cement : these  masses 
always  consist  of  concentric  lamellae,  in  the  midst  of  which  is 
commonly  found  a grain  of  sand.  It  is  opaque,  soft  and  brittle. 

The  waters  of  Carlsbad  in  Bohemia  issue  from  beds  of  the 
pea-stone  ; it  is  also  found  in  the  waters  of  the  brooks  that  sup- 
ply the  baths  of  St.  Philip  in  Tuscany,  which  suffer  a w'hirling 
motion  iu  their  course.  It  also  occurs  in  Hungary,  and  at 
Perscheesberg  in  Silesia. 

V 11.  CHALK. 

Kreide  W.  Craic  H.  Chaux  carbonate  craieuse.  Bt. 

Chalk  is  usually  white  or  yellowish  white,  occasionally  grey- 
ish ; it  has  an  earthy  fracture,  is  meagre  to  the  touch,  and  ad- 
heres to  the  tongue;  it  is  dull,  opaque,  soft,  light,  and  always 
occurs  massive.  Its  spec.  grav.  is  about  2.3.  A specimen  ana- 
lysed by  Bucholz,  yielded  lime  56.5,  carbonic  acid  43,  water 
0.5  ; one  analysed  by  Kirwan  yielded  2 per  cent,  of  alumine. 

It  is  one  of  the  newest  secondary  rocks,  and  wherever  found 
is  always  the  prevailing  substance,  forming  hills  of  three  to 
six  hundred  feet  in  elevation,  which  are  remarkable  for  the 
smooth  regularity  of  their  outline.  Chalk  is  far  less  abundant 
in  nature  than  common  limestone.  The  countries  in  which  it  is 
principally  found,  are  Poland,  France,  and  England;  (the 

« 

* Pcastone,  or  Pisolite,  from  the  resemblance  of  its  spherical  masses  to 
the  pea. 
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white  limestone  of  Ireland  is  identical  in  geological  position) 

. most  abundantly  in  England,  forming  long  continuous  hills,  se- 
parated by  ranges  of  sandstone,  and  low  tracts  of  gravel  and 
clay. 

Of  Chalk  there  are  at  least  two  beds,  the  upper  and  the 
lower  ; the  latter  is  without  flints  ; the  former,  whatever  may 
be  its  elevation,  is  characterised  by  containing  parallel  and  hori- 
zontal layers  of  flints.  Chalk  likewise  contains  abundance  of 
the  remains  of  marine  organic,  bodies,  and  of  amphibious  and 
land  animals.  A variety,  containing  some  alumine,  underlies 
the  lower  bed  : it  is  of  a grey  colour.  ( Grey  Chalk.) 

The  uses  of  Chalk  are  numerous  : when  compact  it  is  used  for 
building  ; it  furnishes  lime  for  cements  and  mauure  ; it  is  em- 
ployed in  the  polishing  of  metals  and  of  glass ; by  mechanics, 
as  a marking  material,  and  as  moulds  to  cast  metals  in  ; by  che- 
mists and  starch-makers,  to  dry  precipitates  on,  for  which  it 
is  peculiarly  qualified  by  the  facility  with  which  it  absorbs 
water.  It  is  the  white  of  distemper  painting,  and,  when  washed 
and  purified,  forms  the  substance  termed  whiting. 

12.  MAllLE. 

Mergel  W.  Argile  calcifire,  ou  Marne  H. 

Marie  occurs  massive,  and  either  compact,  or  with  a slaty 
structure.  Its  colour  is  grey,  yellowish  grey,  or  bluish  grey, 
or  purplish  red.  It  falls  to  pieces  on  exposure  to  the  air,  and 
is  then  plastic  in  water;  it  is  easily  fusible  into  a slag,  aud 
partially  soluble  in  acid?  with  violent  effervescence. 

Marie  is  found  in  thin  layers  between  the  beds  of  several 
rocks,  as  the  Mountain  Limestone,  and  above  and  below  Chalk 
( Chalk-marie ) as  well  as  interstrati  fled  with  the  Chalk  : hence 
both  its  appearance  and  composition  vary  greatly.  A variety 
analysed  by  Kirwan,  yielded  carbonate  of  lime  50,  silex  12, 
alumine  32,  iron  and  oxide  of  manganese  2. 

1.  Bituminous  marie.' 

Bituminosor  mcrgelackiefcr  W.  Bituminous  Morlc-slatc  J.  . • 

It  occurs  massive,  with  a straight  or  curved  slaty  structure; 
is  opaque,  of  a greyish  or  brownish  black  colour,  with  a glimmer- 
ing or  shining  lustre,  and  is  soft,  and  meagre  to  the  touch. 

It  occurs  in  beds  with  the  oldest  limestone,  intermixed  with 
the  ores  of  copper  ; in  Thuringia  extensive  works  are  employed 
in  the  smelting  of  the  copper  it  contains.  It  is  remarkable  that 
a large  number  of  fish,  of  the  same  species,  is  hlso  contained 
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in  this  substance  in  regular  layers  ?;  the  bodies  of  which  are  car- 
bonized, or  are  converted  into  coal,  and  sometimes  their  scales 
are  plated  with  copper  ore ; but  every  fish  is  in  a contorted  po- 
sition, as  though  it  had  undergone  a violent  death  by  a sudden 
irruption  or  deposition  of  sulphureous  and  metallic  matter  : ac- 
companying the  fish,  are  found  petrified  plants,  which  appear 
to  belong  to  the  genus,  fucus.  Monte  Bolca  is  the  next  re- 
markable deposit  of  ichthyological  remains. 

It  abounds  also  in  the  iiarzgebirge,  and  in  Magdeburg.  It 
occurs  in  Saxony,  Franconia,  Bohemia,  Switzerland,  &c. 

13.  MADREFOUITE. 

Chaux  earljonatee  Madreporite  Bt*  Prismatic  Lncullite  J. 

It  occurs  in  large  roundish  masses,  which  are  composed  of 
prismatic  diverging  concretions:  the  fracture  is  indistinctly  la- 
mellar, somewhat  curved  ; internally  it  varies  from  dull  to  splen- 
dent, is  opake,  or  only  translucent  on  the  edges ; it  is  of  a grey- 
ish black  colour,  and  yields  easily  to  the  knife  : its  specific 
gravity  is  about  2.7  ; according  to  Klaproth  it  is  composed  of 
93  of  carbonate  of  lime,  0.3  of  carbonate  of  magnesia,  1.25  of 
carbonate  of  iron,  0.5  of  carbon,  and  4.5  of  siliceous  sand. 
When  rubbed  it  emits  a strong  smell  of  sulphuretted  hydrogeu 
gas. 

It  occurs  in  Norway  at  Stavern  iu  transition  rocks  : at  Gy- 
phytta,  in  alum-slate  : in  Greenland  : and  in  Salzburg.  * 

• i 

14.  TUFA. 

Kalk-Tnff,  W.  Chnux  carbonat^e  concretionnee  incrtiHtante  If. 

Tufa  is  the  most  impure,  the  most  irregular,  and  the  most 
porous  of  all  the  varieties  of  carbonate  of  lime.  It  varies  in  re- 
spect of  hardness,  but  is  sometimes  very  soft ; it  is  opake,  rough, 
brittle,  and  is  light,  cellular,  and  often  incrusts  other  substauces, 
as  vegetable  stems,  leaves,  &c.  The  various  articles  which, 
being  placed  in  certain  springs,  or  waters,  in  Derbyshire,  be- 
come covered  by  an  earthy  substance,  and  which  thereby  acquire 
the  external  appearance  of  petrifactions,  are  in  fact  only  iu- 
crusted  by  a kind  of  tufa.  It  is. sometimes  sufficiently  massive 
to  be  employed  as  a building  stone.  . 

It  generally  occurs  in  alluvial  land,  and  is  found  both  in 
Essex  and  in  Derbyshire  : and  in  many  of  the  calcareous  spriugs 
of  Scotland,  and  on  the  Continent  of  Europe. 

It  is  sometimes  used  as  a building  stone;  sometimes  as  a 
filtering  stone. 
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HYDRO-CARBONATE  OF  LIME. 

, Da  Costa. 

This  mineral  is  described  as  being  of  a greenish  grey  colour, 
transparent  on  the  edges,  semi-hard,  with  a splintery  fracture, 
and  glimmering  lustre;  it  is  easily  frangible;  specific  gravity, 
2.580.  Analysis  by  Dr.  Da  Costa,  lime  47,  carbonic  acid  36, 
water  12,  silex  3,  alumine2.  (Inst.  Journ.  v.  4,  p.  162.) 

It  occurs  in  contact  with  the  Basalt  of  the  Giant’s  Causeway 
in  Ireland.  The  limestone  a few  feet  from  the  basalt  yielded 
nearly  the  same  proportions — but  it  is  without  lustre,  and  is 
traversed  by  thin  veins  of  calcareous  spar. 

Analysis  of  a Blue  Limestone  ( Blue  Lava)  of  Vesuvius  (oc- 
curring among  the  ejected  matter  in  masses  having  the  appear- 
ance of  having  suffered  by  attrition)  by  Klaproth,  lime  58, 
carbonic  acid  28.50,  ammoniacal  water  11,  magnesia  0.50, 
oxide  of  iron  0.28,  charcoal  0.25,  silex  1.25. 

ARRAGONITE.* 

Arragou  W.  Arragonite  H. 

This  mineral  occurs  massive,  the  texture  being  generally 
fibrous,  with  a silky  lustre  ; in  the  form  of  small  branches  con- 
sisting of  fibrous  crystals  which  diverge  from  a centre,  and  of 
which  the  apices  generally  appear  externally,  ( Flos  Ferri); 
also  in  crystals  which  at  first  sight  appear  to  be  regular  six-sided 
prisms,  but  a close  inspection  will  discover  a longitudinal  cre- 
vice down  each  lateral  face,  and  somewhat  similar  appearances 
converging  in  the  centre  of  the  terminal  planes.  It  also  occurs 
in  prismatic  crystals  of  four  or  six  sides,  terminated  by  planes, 
the  prisms  often  being  so  short  as  to  impart  to  the  crystal  the 
general  form  of  an  octohedron : these  are  rarely  separate,  but 
mostly  cross  each  other  at  particular  angles.  It  yields  to  me- 
chanical division  parallel  to  the  lateral  planes  of  a right  rhombic 
prism  of  116°.  b'  and  63°  5&1  by  measurements  taken  with  the 
reflective  goniometer  on  cleavage  planes.  The  crystals  are  in- 
ternally shining  or  vitreous ; they  are  translucent  (the  small 
crystals  are  sometimes  colourless  and  transparent) ; yield  to  the 
knife  and  are  brittle,  but  scratch  calcareous  spar  easily  ; some- 
times glass,  but  with  difficulty.  They  refract  doubly  in  parti- 
cular directions:  specific  gravity  2.9.  By  the  analysis  of  the 
Rev.  J.  Holme  and  some  other  chemists,  it  appears  to  consist 

* Arragonite,  from  its  having  been  first  found  in  the  province  of  Arragon 
in  Spain. 
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only  of  lime,  carbonic  acid  and  water ; but  Stromeyer  found  in 
that  of  Arragon,  carbonate  of  lime  64.5,  carbonate  of  stron- 
tian  3.9,  hydrate  of  iron  0.7,  water  of  crystallization  0.3. 
Bucholz  and  Meissner  have  since  found  strontian  in  seven  of 
twelve  specimens  analysed  by  them.  In  general  the  purest, 
most  transparent,  and  most  regularly  crystallized,  contain  the 
greatest  quantity  of  strontian.  The  Rev.  J.  Holme  found  the 
specimens  crystallized  in  (apparently)  six-sided  prisms  lose  all 
their  transparency  by  exposure  to  heat,  giving  out  water ; and 
reduceable  to  a white  opaque  powder  without  decrepitation. 

12  3 4 5 6 


Fie.  1.  The  primary  form,  a right  rhombic  prism,  which  in  fig.  2 is  mo- 
dified by  planes  replacing  the  four  acute  angles,  so  as  to  cause  the  plane  P of 
fig.  1 to  disappear.  In  fig,  3,  two  crystals  of  the  same  form  as  fig.  2,  cross 
each  other.  Fig.  4 represents  two  crystals  crossing  each  other,  of  which 
the  planes  M M and  P of  fig.  1 appear,  but  the  acute  edges  of  that  figure 
ire  replaced  by  planes  parallel  to  the  axis  of  the  prism.  In  fig.  5,  three 
similar  crystals  cross  each  other ; these  do  not  often  occur  so  distinctly 
characterized,  but  more  commonly  in  the  form  of  fig.  6,  in  which  they  are 
more  closely  united  in  a crystal,  in  the  general  form  of  a six-sided  prism. 
The  dotted  lines  represent  the  cracks  observable  down  each  plane,  arising 
from  the  contact  of  the  planes  forming  the  diedral  terminations  of  the  several 
crystals  of  which  fig.  5 is  composed ; and  from  the  same  cause  the  six  lateral 
pjanes  of  this  apparently  six-sided  crystal  are  not  fiat)  but  each  presents  a 
slightly  re-entering  angle. 
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* Crystallized  arragonite  is  found  in  Arragon,  in  Spain,  dissem- 
inated in  a ferruginous  clay,  accompanied  by  sulphate  of  lime: 
at  Leogang,  in  Salzburg,  in  an  argillaceous  or  a quartzose  rock, 
accompanied  by  calcareous  spar,  yellow  copper,  and  arsenical 
pyrites.  The  greenish  varieties  are  brought  from  Marienberg  in 
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Saxony,  and  Sterzing  in  the  Tyrol.  It  is  also  met  with  at  Bas* 
tan  and  Caupenne,  in  the  lower  Pyrennees.  In  Chimborazo*, 
one  of  the  andes  of  Quito,  at  the  height  of  17,000  feet  above 
the  sea. 

The  finest  specimens  of  the  branching  variety  (Flos  Ferri ) 
are  brought  from  the  mines  of  Eisen-ertz  in  Stiria : it  occurs 
also  atSchemnitz,  at  St.  Marie  aux  Mines,  and  in  the  mines  of 
Baygorri  and  Vicdessos  in  the  Pyrennees. 

In  England,  beautiful  specimens  have  been  found  in  the 
Dufton  lead  mines,  of  a sattin-like  lustre,  and  sometimes  in 
acicular  crystals:  also  in  a cavern  in  the  greywack6  of  the 
Quantock  hills,  near  Merridge,  Somersetshire,  and  at  Buck- 
fastleigh,  and  near  Ilfracombe  in  Devonshire:  at  Osmanton 
Mill,  five  miles  east  of  Weymouth,  on  the  shore,  in  the  inferior 
oolite;  in  the  workings  of  an  old  coal-mine  called  Luntonhill-pit 
about  6 miles  south-west  of  Cockfield  in  Durham,  where  it  was 
abundantly  found  depending  from  the  roof  of  slate-clay,  and 
accompanied  by  tubular  calcareous  stalactites.  It  also  occurs 
in  the  trap  rocks  of  Scotland.  • 

. I 

BITTERSPAR.  - 

Rautenspath  W.  Chaux  carbouatee  magnesifdre  primitive  H.  Bittern  path 

Br.  Chaux  carbonatee  lente,  Picrite  Bt.  Rhomb,  or  Dolomite  Spar,  J. 

Bitterspar  is  usually  found  in  the  form  of  its  primary  crys- 
tal, an  obtuse  rhomboid,  which  is  so  nearly  allied  to  that  of 
the  carbonate  of  lime,  that  it  was  considered  to  be  the  same, 
until  Dr.  Wollaston  discovered  the  difference  by  means  of  the 
reflective  goniometer.  Its  angles  are  106°  1 5'  and  73°  45';  but 
specimens  are  occasionally  found  of  107°  20'  and  72*  40',  also 
on  the  planes  of  cleavage  by  the  reflective  goniometer,  giving 
rise  to  the  suspicion  that  these  will  be  found  to  differ  in  their 
composition.  The  colour  of  this  mineral  is  greyish  or  yellow, 
with  a somewhat  pearly  lustre;  and  it  is  harder  than  calcareous 
spar,  is  semi-transparent,  and  very  brittle.  It  may  readily  be 
cleaved  into  rhomboids  of  the  same  form  as  the  crystals,  having 
a splendent  and  somewhat  pearly  lustre.  That  from  the  Tyrol 
consists  of  68  carbonate  of  lime,  25.50  carbonate  of  magnesia, 
2 of  atumine,  1 carbonate  of  iron,  2 of  water,  &c.  Klaproth. 
But  the  same  analyst  found  the  Columnar  Broisn-sjiar  of  Mexico 
to  consist  of  carbonate  of  lime  51.50,  carbonate  of  magnesia  32, 
carbonate  of  iron  7.50,  carbonate  of  manganese  2,  water  5; 
whence  it  seems  probable  that  the  rhomboid  of  this  substance 
may  differ  from  that  of  pure  carbonate  of  lime  and  carbonate  of 
magnesia,  as  well  as  from  that  of  carbonate  of  lime  or  car- 
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bonate  of  iron.  Before  the  blow-pipe,  bitterspar  is  not  dis- 
tinguishable from  calcareous  spar,  which  see. 

PonP' 106®  15* 

P or  P'  on  P". . . . 73.45 

It  is  commonly  imbedded  in  chlorite,  steatite,  or  serpentine; 
and  is  found  in  the  mountains  of  the  Tyrol  and  of  Salzburg; 
in  that  of  Taberg  in  Sweden;  in  that  of  Chalance  in  Dauphine, 
with  asbestus,  talc,  and  chlorite ; in  the  silver  mines  of  Sala  in 
granular  limestone.  In  North  America,  both  massive  and 
fibrous.  A columnar  variety,  intermixed  with  asbestus,  from 
Miaska  in  Siberia,  has  been  termed  Miascite. 

In  Scotland,  on  the  borders  of  Loch  Lomond,  in  chlorite- 
slate,  in  a vein  in  transition  rocks  near  Newton  Stewart  in 
Galloway.  In  the  Isle  of  Man  in  dolomite;  and  it  is  said  also 
in  the  same  rock  in  the  north  of  England. 

The  following  substances  may  be  considered  as  varieties  of 
bitterspar. 

1.  miemite. 

Miemite,  Klaproth.  Chaux  carbonates  magnesifere  Icuticulairre.  H. 

This  substance  occurs  crystallized  in  a variety  of  the  rhomboid, 
but  more  often  massive.  Internally  it  is  splendent  and  pearly ; 
the  fracture  is  foliated  and  curved.  It  is  of  a greenish  white  or 
green  colour,  translucent  and  brittle.  Its  spec.  grav.  is  2.8. 
It  consists  of  carbonate  of  lime  53,  carbonate  of  magnesia  42.50, 
carbonate  of  iron  and  manganese  3. 

It  first  occurred  in  Tuscany  at  Miemo,*  imbedded  in  gyp- 
sum ; and  since  in  small  masses,  with  wavellite  and  arragonite 
at  Kanniok,  in  Greenland. 


2.  CONITE.+ 

Comte,  Schumacher. 

This  mineral  is  described  as  being  of  a fine  flesh-red  colour, 
amorphous,  and  externally  coated  with  iron-ochre.  The  frac- 
ture is  sometimes  fine-grained,  sometimes  imperfectly  conchoi- 
dal.  It  has  no  lustre,  is  opaque,  brittle,  and  scratches  glass. 
Its  specific  gravity  is  3.0.  According  to  Dr.  John  it  consists  of 
carbonate  of  magnesia  67.5,  carbonate  of  lime  28,  carbonate  of 
iron  3.5,  water  1,  sulphate  of  lime  a trace. 

It  has  only  been  found  in  Iceland. 

* Whence  Miemite. 

+ From  die  Greek,  signifying  Dust;  in  allusion  to  its  being  covered  by 
iron-ochre. 


Lime , Magnesia , Carbonic  Add.  105 

PEARL  SPAR  * 

Chaux  carbonatee  ferro-manganesif£re  H.  Variety  of  Brown  Spar  J. 

It  occurs  massive,  and  in  obtuse  rhomboids  with  curvilinear 
faces,  which  generally  are  of  a shining  pearly  lustre;  it  is  trans- 
lucent, yields  to  the  knife,  but  is  harder  than  calcareous  spar; 
it  is  of  a whitish,  greyish,  yellowish,  or  yellow  colour.  Its 
specific  gravity  is  about  2.5.  A variety  analysed  by  fleisinger 
yielded  27.97  of  lime,  21.14  of  magnesia,  44.6  of  carbonic  acid, 
3.4  of  oxide  of  iron,  and  1.5  of  oxide  of  manganese.  It  is  in- 
fusible ; and  is  soluble  slowly  and  with  very  little  effervescence 
in  cold  muriatic  acid. 

This  mineral  is  often  confounded  with  brown-spar,  which  is 
a carbonate  of  iron  ; it  is  indeed  extremely  probable  that  the 
two  minerals  actually  pass  the  one  into  the  other.  The  primary 
crystal  of  pearl  spar  is  an  obtuse  rhomboid  ; and  arguing  from 
analogy,  there  is  reason  for  presuming,  that  its  angles  are  like 
those  of  the  bitterspar  106°  15'  and  73°  45' ; but  as  the  fracture 
is  curvilinear,  it  is  impossible  to  measure  them  with  accuracy. 

It  occurs  in  many  countries  on  the  continent  of  Europe. 

It  is  found  abundantly  in  the  lead  mines  of  the  north  of 
England  both  massive  and  crystallized  ; in  those  of  Derbyshire ; 4 
in  that  of  Beeralston  in  Devonshire ; and  iu  Polgooth  tin  mine, 
and  several  copper  mines  in  Cornwall. 

0 

DOLOMITE. + 

Dolotnit  W. 

Dolomite  mostly  occurs  massive,  and  is  sometimes  of  a 
slaty  texture  ; it  consists  of  fine  crystalline  grains,  which  are 
lamellar  ; the  mass  is  generally  w hite,  occasionally  with  a tinge 
of  yellow  or  grey  ; it  is  soft,  yields  to  the  nail,  is  translucent 
on  the  edges,  and  when  struck,  mostly  emits  a phosphorescent 
light,  which  is  visible  in  the  dark.  It  greatly  resembles  pri- 
mitive limestone,  but  is  much  softer.  That  of  the  Apennines 
consists  of  59  carbonate  of  lime,  and  40  carbonate  of  magnesia: 
it  contains  a very  variable  proportion  of  iron. 

It  is  commonly  found  iu  veins,  accompanied  by  quartz,  car- 
bonate and  fluate  of  lime,  lead,  zinc,  iron,  silver,  &c.  It  oc- 
curs iu  the  Pyrennecs,  Saxony,  France,  Sweden,  &c. 

It  occurs  in  the  south-west  point  of  Iona  one  of  the  Scottish 
isles,  between  vertical  walls  of  that  variety  of  the  trap  w hich  is 
termed  hornblende  rock.  It  is  about  40  feet  wide. 


* From  its  pearly  lustre. 

+ Dolomite,  in  honour  of  Dolotnieu. 
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1.  GURHOFIAN.  COMPACT  DOLOMITE. 

It  is  of  a snow-white  colour,  and  very  compact ; the  sur- 
face, when  newly  broken,  is  scarcely  shining,  and  the  fragments 
which  are  sharp,  are  translucent  on  the  edges ; the  fracture 
is  flat-conchoidal,  and  it  is  considerably  hard  : when  pounded, 
aud  treated  with  dilute  and  heated  nitrous  acid,  it  completely 
dissolves  with  effervescence.  Analysis  by  Klaproth,  carbonate 
of  lime,  70.50,  carbonate  of  magnesia  2P.50. 

It  occurs  in  veins  traversing  serpeutine  between  Gurhoff* 
and  Aggsbach  in  Lower  Austria. 

MAGNESIAN  LIMESTONE. 

Magnesian  Limestone  is  commonly  of  a sandy  texture,  with 
a glimmering  or  glistening  lustre,  and  is  generally  of  a yellowish 
or  buff  colour.  It  consists  of  about  30  of  lime,  21  of  magne- 
sia, 47  of  carbonic  acid,  l of  clay  aud  oxide  of  iron.  Ten- 
nant. It  dissolves  slowly  and  with  little  effervescence  in  ni- 
trous acid. 

A great  range  of  hills  extending  from  Nottingham  to  Sunder- 
land, overlying  the  coal,  are  entirely  composed  of  it ; it  also 
overlies  the  coal  near  Sunderland  i it  forms  beds  in  the  Mendip 
hills  in  Somersetshire,  and  in  the  mountain  limestone  near 
Bristol ; it  occurs  at  Baliyshannon  in  Ireland,  and  at  Houth, 
near  Dublin.  The  Minster  and  city  walls  of  York  are  built 
of  magnesian  limestone.  It  occurs  in  the  Isle  of  Man.  Some- 
times, though  rarely,  it  contains  shells,  &c. 

The  lime  obtained  from  it  is  greatly  esteemed  for  cements, 
being  less  subject  to  decay,  owing  to  its  absorbing  less  carbonic 
acid  from  the  atmosphere  than  the  lime  of  common  limestone. 
But  for  agricultural  purposes  it  is  less  esteemed  ; when  laid  on 
particular  soils  it  tends  rather  to  injure  than  to  improve  vege- 
tation, which  is  wholly  destroyed  when  the  quantity  is  large ; 
this  effect  is  owing  to  the  magnesia  it  contains.  An  immense 
tract  of  chalk  in  France  is  wholly  divested  of  vegetation,  owing 
to  its  containing  about  1 1 per  cent,  of  magnesia. 

Flexible  Magnesian  Limestone  differs  from  the  preceding  only 
in  possessing,  in  the  large,  a slaty  texture  ; when  split 
into  thin  pieces  it  is  very  flexible  : this  quality  seems  to 
depend  on  the  water  it  contains  ; when  dry  it  is  nearly 
lost. 

It  occurs  in  horizontal  beds  in  the  Marsden  rock  near 
Sunderland. 


•Whence  Gurhofian. 
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APATITE  * PHOSPHATE  OF  LIME. 

Apatit  W.  Chaux  Phosphatee  H. 

Phosphate  of  Lime  is  found  massive  (Phosphorite),  and 
crystallized  in  six-sided  prisms,  terminated  by  one  or  more  planes 
( Apatite ),  or  the  piism  is  terminated  by  a six-sided  pyramid, 
and  the  lateral  edges  are  sometimes  replaced  ; it  yields,  though 
with  some  difficulty,  to  mechanical  division  parallel  to  all  the 
planes  of  the  regular  hexahedral  prism,  which  therefore  is  con- 
sidered to  be  the  primary  crystal ; the  cross  fracture  is  more  or 
less  conchoidal,  with  a vitreous  lustre.  It  is  translucent,  rarely 
transparent.  It  is  white,  yellowish-white,  wine-yellow,  green, 
blue  or  bluish-green,  and  red.  These  colours  are  sometimes 
intermixed  in  the  same  crystal.  Its  specific  gravity  is  about  3. 
That  of  Spaiu  (the  Asparagus-stone ) is  composed  according  to 
Klaproth  of  lime  54.28,  phosphoric  acid  45.72.  Before  the 
blow-pipe,  alone,  the  Moroxiie  (of  a blue-green  colour  from 
Norway)  is  unalterable  ; but  if  very  small  and  thin  it  fuses  on 
the  edge  with  a very  strong  heat,  into  a colourless  translucent 
glass  ; it  is  one  of  the  most  difficult  minerals  to  fuse. 

12  3 4 


Fig.  1.  The  primary ; a six-aided  prism.  Fig.  2,  the  same,  of  which 
tile  terminal  edges  are  replaced;  tending  to  a six-sided  pyramid,  which  ia 
perfect  in  fig.  3,  the  lateral  edges  of  the  prism  being  replaced.  Fig.  4.  la 
this,  the  lateral  and  terminal  edges  of  the  prism  are  all  replaced  by  planes, 
and  its  soild  angles  by  small  six-sided  planes.  It  occurs  in  about  30  varieties 
of  form. 
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c3 .....139.  48 

M'  on  b or  b’ *. 149.  40 

b on  a 162.  18 

It  it*  somewhat  remarkable  that  tlte 

planes  b h arc  rarely  seen  together  on 
the  same  crystal. 

•From  the  Greek,  signifying  to  deceive ; in  allusion  to  its  being  readily 
mistaken  for  certain  other  minerals. 
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The  crystals  with  pyramidal  terminations  are  said  not  to  be 
phosphorescent  by  heat;  while  those  in  the  form  of  the  primary 
crystal  are  so. 

It  principally  occurs  in  primitive  rocks. 

In  Bohemia  and  Saxony  it  occurs  in  tin  veins ; in  lepidolite 
in  Moravia;  in  quartz  and  felspar  at  Nantes  in  France;  at 
Arendahl  in  Norway  ( Moroxite)  ; in  transparent  crystals,  in 
granular  felspar  in  St.  Gothard,  and  in  Spain. 

In  Cornwall  in  the  tin  veins  of  the  granite  of  St.  Michael’s 
Mount,  with  tin  and  topazes,  &c.  with  axinite  from  the  cliffs 
at  Botallack  near  the  Land’s  End,  and  with  tin  in  Duel  Kind, 
near  St.  Agness  ; at  Stenna  Gwyn  in  the  same  county  in  whitish 
or  yellowish  talc ; near  Bovey  Tracey  in  Devonshire,  in  large 
greyish-white  translucent  prisms,  with  crystallized  tourmaline 
in  a quarry  of  red  granite ; with  molybdena  in  granite,  near 
Caldbeck  in  Cumberland.  1 possess  about  thirty  varieties  in 
the  form  of  the  crystal,  which  are  mostly  from  Cornwall. 

The  phosjihorile  is  massive,  and  generally  of  a granular 
texture ; it  is  of  a yellowish  or  reddish  white  colour  and 
nearly  opaque  ; is  phosphorescent  on  the  application  of  heat ; 
it  sometimes  contains  crystals  of  apatite.  It  is  found  at 
Schlackenwald  iit  Bohemia,  but  most  abundantly  near  Lagrofan 
in  Estramadura  in  Spain,  in  beds  alternating  with  limestone 
and  quartz. 


FLUOR  * FLUATE  OF  LIME. 

Fluss  W.  Chaux  fluatee  H. 

Fluor  is  found  crystallized,  nodular,  compact,  and  earthy; 
the  former  has  a perfectly  lamellar  structure,  and  may  be  cleaved 
with  great  ease  into  the  forms  of  the  regular  tetrahedron,  acute 
rhomboid,  and  regular  octohedron,  the  latter  of  which  has  been 
adopted  as  the  form  of  the  primary  crystal ; occasionally  how- 
ever the  edges  of  a cube  of  fluor  may  be  displaced  mechanically, 
affording  an  apparent  cleavage  parallel  to  the  planes  of  the 
rhombic  dodecahedron,  but  this  is  only  deceptive;  for  the 
planes  so  produced  are  irregular,  and  therefore  unlike  those 
parallel  to  the  planes  of  the  octohedron,  and  may  be  termed 
planes  of  composition.  It  occurs  in  the  form  of  the  octohe- 
dron and  its  varieties;  as  the  cube,  dodecahedron  with  rhom- 
bic planes,  &c.  Those,  in  my  possession,  exhibit  more  than 
70  varieties  of  form,  which  are  extremely  interesting.  Fluor  is 

* From  the  Latin  fluo,  to  flow;  in  allusion  to  its  important  use  as  a flux 
to  the  metallic  ares. 
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found  perfectly  limpid  and  transparent ; also  white,  grey,  and 
of  various  shades  of  blue,  green,  red,  yellow,  and  purple,  and 
almost  black : when  pounded,  and  thrown  on  a live  coal,  it 
gives  out  a phosphoric  light,  blue,  green,  purple,  or  yellow ; 
when  thrown,  in  mass,  into  the  fire,  it  decrepitates  and  flies. 
It  is  harder  than  calcareous  spar  ; its  specific  gravity  is  about  3; 
and  it  is  composed  of  07.75  of  lime,  and  32.25  of  fluoric  acid, 
according  to  Klaproth : but  the  colourless  and  transparent  va- 
riety of  Alstone  Moor  yielded  to  Berzelius  72.137  of  lime, 
and  27 . 863  of  fluoric  acid.  Alone  on  charcoal  before  the  blow- 
pipe it  fuses  by  much  heat  into  an  opaque  globule ; with  borax 
into  a transparent  glass. 


Fig.  I.  The  primary;  the  regular  oetohodron.  Fig.  2.  the  same,  having 
all  its  solid  angles  replaced  by  square  planes,  which  are  enlarged  and  com- 
plete in  fig.  3.  the  cube.  Fig.  4.  the  cube  of  which  the  edges  and  angles  are 
replaced.  Fig.  5.  the  octohcdron,  of  which  the  edges  are  replaced  by  six- 
sided  planes;  which  in  fig.  6 are  complete  and  of  a rhombic  shape;  forming 
the  rhombic  dodecahedron.  Fig.  7.  the  cube  of  which  each  edge  is  bevilled, 
or  replaced  by  two  planes;  these  planes  are  complete  in  fig.  8,  forming  a 
solid  bounded  by  twenty-four  triangular  planes.  Fig.  9.  the  cube,  «f  which 
each  solid  angle  is  replaced  by  three  planes;  which,  in  fig.  10,  are  seen  in 
combination  with  planes  replacing  the  edges  of  the  cube.  Fig.  11.  the  cube, 
of  which  each  solid  angle  is  replaced  by  six  planes,  which  are  enlarged  and 
nearly  complete  in  fig.  12:  representing  a crystal  bounded  by  fifty-four 
planes.  I possess  about  seventy  varieties  in  the  form  of  the  crystals  of  fluor. 
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One  crystal  (from  Devonshire)  in  my  possession,  exhibits  all  the  planes 
represented  on  the  annexed  figure  except  b 13  and  4,  and  c 3.  It  is  not  a 
perfect  crystal,  but  if  it  were,  it  would  be  bounded  by  822  planes. 
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d2  on  d 2' 160.12.00 
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The  varied  colours  of  Fluor  formerly  gave  rise  to  the  now 
exploded  names  of  false  sapphire,  false  emerald,  false  amethyst, 
false  ruby,  and  false  topaz. 

Crystallized  Fluor  is  found  at  Mont  Blanc  and  St.  Gothard, 
on  the  latter  in  octohedrons  of  a rose  red  colour;  in  Saxony, 
Germany,  and  in  many  other  countries,  it  occurs  in  veins  in 
primitive  mountains  ; and  accompanies  oxide  of  tin,  mica,  apa- 
tite, and  quartz,  itt  the  tin  veins  at  Zinnwald  in  Bohemia. 

It  is  very  abundant  in  the  tin  and  copper  veins  of  Cornwall 
and  the  lead  veins  of  the  north  of  England  and  Derbyshire.  It 
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is  of  various  shades  of  the  forementioned  colours  from  each  of 
those  districts.  Those  of  the  north  of  England  generally  possess 
the  greatest  transparency.  The  Beeralstone  mines,  in  Devon, 
have  yielded  the  rarest  and  most  complex  varieties  of  form. 
Some  crystals  from  that  mine  in  my  possession,  would,  if  per- 
fect, exhibit  322  planes,  being  1 92  more  than  were  observed  by 
Haiiy  on  a crystal  of  iron  pyrites,  the  most  complex  crystal  he 
had  seen. 

The  most  beautiful  varieties  of  Cornwall  have  been  found  in 
the  tin  veins  of  St.  Agnes  which  are  in  clay-slate,  where  it  is 
sometimes  accompanied  by  yellow  topazes.  It  is  also  found 
with  tin,  topaz,  mica,  apatite  and  quartz  in  veins  in  the  granite 
of  St.  Michael’s  Mount : it  lately  occurred  in  large  cubes  of  a 
dark  blue  colour  in  Huel  Gorland  mine  near  St.  Day':  in  several 
of  the  tin  and  copper  mines  of  Cornwall,  fluor  sometimes  forms 
the  great  body  of  the  vein ; it  is  occasionally  used  as  a flux  for 
the  ores  of  copper. 

In  the  Beeralstone  mines  it  occurs  in  clay-slate  and  is  accom- 
panied by  galena  and  quartz.  A remarkable  variety  is  found  in 
the  neighbourhood.  It  occurs  in  a white  homstone,  and  some- 
times between  layers  of  it:  on  dividing  them,  crystallized  white 
octohedral  fluor  is  discovered  imbedded  in  greenish  fluor,  also 
bearing  the  marks  of  crystallization : on  breaking  the  crystals, 
the  surface  of  which  is  white,  opaque,  and  in  a state  of  disin- 
tegration, they  are  generally  found  to  consist  of  a minute  octo- 
hedron  that  has  been  successively  coated  so  as  still  to  produce 
the  same  form. 

In  Durham,  fluor  occurs  in  the  lead  veins  which  traverse  the 
mountain  limestone  of  that  country.  In  the  same  veins  are 
found  carbonate  and  sulphate  of  barytes,  calcareous  spar,  pearl 
spar,  blende,  quartz,  &c.  Fluor  of  an  emqrald  green,  contain- 
ing drops  of  water,  occurs  in  the  Weardale  mines.  Some  of  the 
varieties  of  green  are  superficially  of  a fine  purple  colour.  In 
Lancashire,  occasionally  with  haematites  iron  ore. 

In  Derbyshire,  the  lead  veins  also  traverse  the  mountain 
limestone,  and  fluor  is  there  accompanied  by  calcareous  spar, 
cawk,  galena,  &c. 

In  the  mountain  limestone  of  Bristol,  crystals  of  purple  fluor 
are  found  with  calcareous  spar,  sulphate  of  strontian,  and  oxide 
of  iron,  in  the  cavities  of  the  Black  rock. 

In  Scotland,  it  is  a rare  mineral,  having  only  been  found  in  a 
vein  traversing  granite  in  Aberdeenshire ; and  in  Papa  Stour, 
one  of  the  Shetland  islands,  in  a trap  rock.  In  Ireland,  in  cavu 
ties  in  the  granite  of  the  Dalkey  coast. 

Y 2 
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Nodular  Jluor.  In  the  Odin  mine,  near  Castleton  in  Derby- 
shire, fluor  is  found  in  veins,  in  detached  masses,  from 
three  inches  to  a foot  in  thickness;  their  structure  is  diver- 
gent, and  their  colours?  as  grey,  yellow,  blue,  brown,  are 
generally  disposed  in  concentric  bands : of  this  variety, 
called  blue  john  by  the  miner,  are  made  beautiful  vases, 
obelisks,  &c.  by  Mawe  & Co.  at  Derby.  Fluor  is  no  where 
else  found  adapted  to  these  purposes. 

Compact  Jluor  is  harder  than  common  fluor,  and  is  sometimes  of 
a granular  texture;  in  general,  it  is  translucent  only  on 
the  edges;  when  placed  on  a live  coal,  it  mostly  gives  out 
a green  light : some  specimens  in  my  possession  from  Ped- 
nandrae  mine  in  Cornwall,  exhibit  lights  of  various  shades 
of  green,  blue,  violet,  and  red. 

It  also  occurs  in  the  Hartz,  in  Norway,  See. 

Earthy  Jluor  is  of  a friable  texture,  or  in  the  state  of  a powder. 
It  is  found  in  Saxony  and  Norway.  In  England,  in  the 
Breckensyke  mine,  Durham,  with  partially  decomposed 
galena : in  a granular,  pulverulent  state  and  w hite,  in  the 
Beeralstone  lead  mine,  Devonshire. 

Chlorophanc  is  esteemed  to  be  a variety  of  fluor ; of  which  it 
has  not  perfectly  the  aspect,  being  sometimes  of  an  imper- 
fectly lamellar  structure,  but  it  is  equally  hard,  frequently 
much  harder.  It  is  usually  of  a pale  violet  colour,  and 
translucent.  It  does  not  fly  in  the  fire,  but  gives  out  a 
phosphorescent  light  of  a most  beautiful  emerald  green  + 
colour;  a specimen  in  my  possession,  from  Pednandrae, 
gives  out  this  light  when  placed  in  the  flame  of  a candle 
or  on  a live  coal;  but  Pallas  mentions  a specimen  from 
Siberia,  of  a pale  violet  colour,  which  gave  a white  light 
merely  by  the  heat  of  the  hand;  by  the  heat  of  boiling 
water,  a green  light ; and  w hen  placed  on  a live  coal,  a 
brilliant  emerald  light,  that  might  be  discerned  from  a 
distance. 

ANHYDROUS  GYPSUM.+  ANHYDRITE. 

Of  this  mineral  there  are  several  varieties.  It  occurs  crys- 
tallized ( Muriacite ),  granular,  fibrous  aud  compact ; it  also  oc- 
curs siliciferous  ( Vulpinite ). 

* Whence  Chlorophane,  signifying  brilliant  green. 

+ Gypse  is  said  to  have  been  the  term  given  by  the  ancients  to  calcined 
sulphate  of  lime : that  mineral  in  its  natural  state  is  now  termed  gypsum  ; 
it  contains  water.  Anhydrous  (from  the  Greek)  signifies  without  water,  a« 
is  tlw  case  with  Anhydrite;  it  also  received  the  name  of  Muriucite,  fiom 
its  occasionally  containing  some  muriate  of  soda. 
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Muriucite.  Wurfelspath  W.  Chaax  anhydro-sulphatee  lami- 
naire  H.  Cube  spar  J.  The  muriacite  occurs  crystallized  ' 
in  the  form  of  a rectangular  prism,  of  which  the  lateral  edges 
are  sometimes,  though  rarely,  replaced.  It  readily  yields  to 
mechanical  cleavage  parallel  with  all  the  planes  of  the 
prism  ; and  more  difficultly  with  its  diagonal.  It  is  white, 
violet,  bluish  or  reddish,  is  translucent,  sometimes  transpa-  ’ 
rent,  with  a splendent,  pearly  lustre.  It  possesses  double 
refraction.  It  scratches  calcareous  spar.  Specific  gravity, 
2.5.  According  to  Vauquelin  it  consists  of  40  of  lime, 
and  60  of  sulphuric  acid  ; but  by  some  analyses  it  appears 
to  contain  1 per  cent,  or  less  of  muriate  of  soda ; and  it 
is  supposed  to  be  owing  to  the  presence  of  salt  that  it 
becomes  glazed  over  with  a white  friable  enamel  before 
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It  is  found  in  the  salt  mines  of  Halle  in  the  Tyrol,  about 
5000  feet  above  the  level  of  the  sea  ; and  in  those  of  Bex 
in  Switzerland. 

It  is  said  to  have  been  found  in  common  gypsum  in 
Nottinghamshire. 

Granular  Anhydrous  Gypsum.  Chaux  sulphatee  anhydre  la- 
mellaire  II.  Scaly  anhydrite  J.  This  variety  is  found  in 
massive  concretions  of  which  the  structure  is  confusedly 
foliated.  It  is  white,  greyish,  or  bluish ; translucent  on 
the  edges,  and  of  a shining  pearly  lustre.  It  consists  of 
lime  41.75,  sulphuric  acid  55,  muriate  of  soda  1.  Klaproth. 

It  occurs  in  the  salt  mines  of  Halle. 

Fibrous  Anhydrous  Gypsum.  Fibrous  and  radiated  Anhydrite. 
J.  It  is  found  massive,  of  a greyish,  greenish  grey,  bluish 
or  reddish  colour  : it  is  translucent  on  the  edges,  and  of  a 
shining  or  pearly  lustre.  The  fibrous  occurs  at  Halle  in 
the  Tyrol,  and  at  Ischel  in  Upper  Austria ; the  radiated 
occurs  in  the  same  places,  and  also  near  Bruuswick  in 
common  gypsum,  and  in  Cariuthia. 
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Compact  Anhydrous  Gypsum  J.  This  variety  occurs  massive, 
contorted,  and  reniforna.  The  fracture  is  splintery  passing 
into  flat  conchoidal ; it  is  translucent,  or  only  translucent 
, . on  the  edges,  scratches  calcareous  spar,  and  is  harder  than 
the  preceding  varieties.  It  consists  of  lime  42,  sulphuric 
acid  56.50,  muriate  of  soda  0.25.  Klaproth. 

It  occurs  in  the  salt  mines  of  Austria  and  Salzburg  ; and 
at  the  foot  of  the  Hartz  mountains  2 the  contorted  variety 
(termed  pierre  de  trippes , from  its  resemblance  to  the 
convolutions  of  the  intestines),  is  only  found  in  clay,  in 
the  salt  mines  of  Wielitzka  and  Bochuia  in  Poland. 

Silicjferous  Anhydrous  Gypsum.  Chaux  anhydro-sulphatee 
quartzifere  H.  Vulpinite  J.  It  is  found  in  distinct  massive 
concretions  of  a laminated  structure,  translucent  on  the 
edges,  splendent,  soft,  and  brittle  ; and  of  a greyish  white 
veined  with  bluish  grey.  It  consists  of  sulphate  of  lime  92, 
silex  8.  Vauqueliu. 

It  occurs  with  limestone  at  Vulpino  in  Italy. 

It  takes  a fine  polish,  and  is  known  by  artists  by  the 
name  of  Marmo  bardiglio  di  Bergamo. 

GYPSUM.*  SULPHATE  OF  LIME. 

Gyps  W.  Chaux  sulphatee  H. 

Of  Gypsum  there  are  several  varieties.  It  occurs  crystal- 
lized (Selenite),  fibrous,  of  a granular  texture,  compact,  and 
earthy. 

SelenileA  Chaux  sulfatee  crystallisee  II.  It  occurs  generally 
in  llattish  crystals,  which  arc  oblique  parallelopipeds.  The 
primary  form  is  considered  to  be  a right  oblique  angled 
prism,  of  which  the  bases  are  oblique-angled  parallelo- 
grams of  113*  8'  and  66°  52':  it  cleaves  with  ease  and 
brilliancy  parallel  only  with  the  terminal  planes  P of  the 
following  figures,  but  cleavages  parallel  to  the  lateral 
planes  may  be  attained  with  great  care,  from  the  finely 
divided  laminae  : the  natural  joints  are  mostly  visible. 
The  lustre  is  shining,  sometimes  pearly.  It  is  more  or 
less  transparent,  and  so  soft  as  to  yield  to  the  nail.  It  is 
of  various  shades  of  white,  yellow,  grey,  brown,  red,  and 
violet.  Reduced  to  thin  laminae,  it  is  ilexibie  but  not 
elastic.  Its  specific  gravity  is  about  3.  It  consists  of  32.7 

* Roe  preceding  note. 

+ Selenite,  from  the  Greek ; in  allusion  to  the  brilliancy  with  which  it 
reflects  the  moon. 
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of  lime,  46.3  of  sulphuric  acid,  and  21  of  water.  After 
giving  off  its  water  in  the  matrass,  before  the  blow-pipe 
in  the  platina  forceps,  it  fuses  with  difficulty  into  a white 
enamel. 


The  preceding  figures  are  given  only  with  a view  to  elucidate  the  manner 
in  which  the  modifying  planes  abed  uf  the  following  figure  are  nituated  on 
the  angles  or  edges  of  the  primary. 
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Selenite  is  most  commonly  met  with  disseminated  in  ar- 
gillaceous deposites ; not  often  in  veins : but  it  is  said  t* 
have  been  met  with  in  a vein  of  yellow  copper  ore,  travers- 
ing a primitive  mountain,  near  Neusol  in  Hungary  : in  a 
lead  vein  in  Bohemia  ; and  in  the  silver  mine  of  Seinenofske 
in  the  middle  of  the  Altaic  mountains  in  Siberia. 

In  England,  it  occurs  at  Alston  ill  Cumberland  ; and  in 
clays,  as  in  the  London  clay,  in  the  south  of  England,  and 
in  clay  at  Shotover  hill  in  Oxfordshire  ; where  in  all  pro- 
bability it  has  arisen  from  the  decomposition  of  sulphuret 
of  iron  ; it  is  manifestly  the  case  in  some  of  the  places  in 
which  it  is  found. 


Fibrous  Gypsum.  Chaux  sulphatec  fibreuse  II.  It  occurs  in 
extremely  delicate  and  nearly  separate  fibres;  also  massive, 
of  which  the  fibres  are  either  straight  or  curved.  It  has  a 
glistening,  or  pearly  lustre,  and  is  of  various  shades  of 
white,  grey,  yellow,  aud  red.  It  is  generally  translucent, 
and  is  soft. 
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It  occurs  pretty  abundantly  in  the  newer  secondary  de- 
posites  of  gypsum,  in  France,  Switzerland,  Bavaria,  and 
other  countries  of  the  continent  of  Europe. 

In  Englaud  it  occurs  abundantly  in  the  red  marie  or  new 
red  sandstone  formation  in  Yorkshire,  Cheshire,  Derby- 
shire, Devonshire,  &c.  In  Scotland  near  Moffat  irf  red 
sandstone,  and  in  red  clay  at  Whittader  in  Berwickshire. 
It  occurs  in  Derbyshire  in  remarkably  long  slender  fibres, 
which  are  generally  associated  and  curved  ( Plumose  Gyp- 
sum). At  Matlock  it  occurs  also  in  straight  fibres  of  great 
brilliancy,  laterally  aggregated,  and  of  which  the  cross 
fracture  is  lamellar,  and  of  remarkable  lustre. 

Granular  Gypsum.  Foliated  granular  gypsum  J.  It  occurs 
generally  massive  ; but  sometimes  encloses  crystals  in  its 
' cavities;  occasionally  it  is  of  a somewhat  fibrous  texture. 
The  massive  is  composed  of  an  aggregation  of  small  crys- 
talline laminx,  of  which  the  structure  is  lamellar,  either 
straight  or  curved.  It  is  of  a shining  and  pearly  lustre, 
translucent,  and  very  soft.  Its  colours  are  much  the  same 
as  those  of  selenite. 

It  occurs  in  beds  in  primitive  and  secondary  rocks.  At 
Luneberg  it  is  the  matrix  of  the  boracite.  In  Ariolo  near 
St.  Gothard  it  occurs  in  beds  in  gneiss;  in  the  Valais  in 
hornblende  slate.  In  several  countries  of  Europe  and 
America  it  occurs  in  floetz  rocks. 

It  is  found  in  Cheshire  and  Derbyshire  in  beds  in  marie. 

Compact  Gypsum.  Chaux  sulphatee  compacte  H.  It  occurs 
only  massive;  its  fracture  is  compact,  or  slightly  splintery; 
it  is  dull,  or  possesses  a glimmering  lustre ; is  very  soft,  and 
translucent  on  the  edges.  Its  colours  are  much  the  same  as 
those  of  selenite,  but  it  is  often  party-coloured;  either 
spotted  or  veined. 

It  occurs  in  several  countries  of  the  continent  of  Europe 
. . aud  in  North  America. 

In  England,  at  Ferrybridge  io  Yorkshire,  in  Notting- 
hamshire and  in  Derbyshire.  It  is  a variety  of  Alabaster . 
It  is  employed  by  the  architect  for  columns  and  other  orna- 
ments, being  more  easily  worked  than  marble;  it  is  also 
turned  by  the  lathe  into  cups,  basins,  vases,  and  other  similar 
articles.  The  manufacture  of  these  articles  in  gypsum  is 
carried  on  by  Brown  & Co.  of  Derby,  to  a considerable 
extent.  Alabaster  is  found  in  the  neighbourhood,  both 
white,  and  with  veins  of  a reddish  brown  colour.  The  large 
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columns  employed  in  the  building  of  the  elegant  mansion 
called  Kedleston  Hall,  which  is  in  Derbyshire,  are  of  the 
variegated  alabaster  of  that  county. 

Earthy  Gypsum.  Chaux  sulfatee  terreuse  H.  It  occurs  in 
loose  earthy  particles  or  scales,  which  are  dull  or  possess  a 
glimmering  lustre. 

It  occurs  in  beds,  lying  upon,  or  is  found  enclosed  within, 
the  strata  of  secondary  formations  of  gypsum,  in  Saxony, 
Salzburg,  aud  Norway. 

r 

NITRATE  OF  LIME. 

Chaux  nitratdc  H.  V 

It  occurs  in  fibrous  efflorescences,  often  united  in  the  form  of 
silken  tufts,  or  in  a pulverulent  slate.  It  is  very  deliquescent  and 
is  soluble  in  water.  On  burning  coals  it  melts  slowly,  with  slight 
detonation,  and  as  it  dries,  loses  its  acid;  the  residue  does  not 
afterwards  attract  moisture  from  the  air,  and  is  phosphorescent. 
It  consists  of  liine  32,  nitric  acid  57.44,  water  10.56. 

It  is  found  in  silky  efflorescences  on  old  walls,  in  caverns,  or 
on  calcareous  rocks,  in  the  neighbourhood  of  decayed  vegetable 
matter;  and  in  some  mineral  waters.  Its  taste  is  bitter  and 
disagreeable. 


DATHOLITE.*  BORATE  OF  LIME. 

Datholit  W.  Chaux  boratee  silicieuae  H.  Chaux  Datolit  Bt. 

The  Datholite  is  greyish  or  greenish  white  and  translucent.  It 
occurs  massive,  and  crystallized  in  rhombic  prisms  of  which 
the  lateral  edges  and  the  solid  angles  are  commonly  replaced  by 
planes : the  fracture  is  imperfectly  conchoidal,  with  a somewhat 
vitreous  lustre ; it  yields  to  the  knife.  Specific  gravity  about  3, 
The  primary  form  is  considered  to  be  a right  rhombic  prism  of 
about  103°  40',  and  76°  20'  from  the  measurement  of  its  natural 
planes  by  the  reflective  goniometer.  According  to  Vauquelin, 
it  is  composed  of  34  of  lime,  21.67  of  boracic  acid,  37.66  of 
silex,  and  5.5  of  water.  When  exposed  to  the  flame  of  a candle 
it  becomes  opaque,  and  may  then  be  easily  rubbed  down  between  , 
thejfingers.  Before  the  blow-pipe  it  intumesces  into  a small 
white  mass,  and  then  melts  into  a globule  of  a pale  rose  colour. 

* Datholite.  from  the  Greek,  signifying  turbid;  in  allusion  to  the  want  of 
transparency  in  the  mineral. 
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It  has  been  found,  with  calcareous  spar  and  prehnite,  in  mica- 
slate  at  Aretidahl  in  Norway:  also  in  small  veins  in  greenstone 
on  the  Giesalpe  near  Sonthofen. 


1.  OQTnYOMTE. 

It  occurs  in  mamillary  oonerelions  formed  of  concentric  lay- 
ers, having  a splintery  or  fibrous  texture;  it  is  brittle,  translu- 
cent on  the  edges,  and  externally  is  of  a pearl  or  yellowish  grey 
colour;  internally  white,  greyish,  and  red  in  concentric  stripes, 
It  also  occurs  in  small  botryoidal*  masses,  which  are  white 
and  of  an  earthy  texture.  Its  specific  gravity  is  2-8.  It  consists 
Of  39.5  lime,  36  silex,  13.5  boracic  acid,  6.5  water,  1 oxide  of 
iron : Klaproth.  Before  the  blow  -pipe  it  melts  into  a white  glass. 
It  is  considered  to  be  a variety  of  the  Datholite. 

It  has  been  found  near  Arcndahl  in  Norway  in  a bed  in  gneiss, 
accompanied  by  schorl,  magnetic  irop-ore  aud  iron  pyrites. 


PIIARMACOLITE.+  ARSENI  ATE  OF  LIME. 

Arsonicbltithe  W,  Chaux  arseniatee  H. 

The  Pharmacolite  is  found  in  miuute  fibrous,  or  acicular  qrysn 
fals,  which  commonly  aye  aggregated  into  botryoidal  or  gjobular 
ipa$ses,  of  which  the  lustre  is  glimmering  or  silky;  hut  they  pFe 
Sometimes  dull.  Jt,s  proper  colour  is  white  or  greyish  white j 
hut  the  surface  is  often  tinged  of  a red  or  violet  colour  by 
arseuiate  of  cobalt.  Its  specific  gravity  is  2*6,  and  it  consists  of 
$5  per  cent  of  lime,  50,54  of  arsenic  acid,  and  24.46  of  water* 
Klaproth,  Before  the  blow-pipe  it  is  for  th?  most  part  volatilised) 
with  a dense  white  arsenical  vapour*  - 

The  analysis  bv  Stronjoyer  of  a substance,  under  the  parim 
of  Picroyharw acu life  has  beep  published,  but  without  either 

* Whence  Botryoljte  from  the  Greek,  in  allusion  tp  the  resemblanoe  in 
form  to  grn|>es. 

+ Fharmacolite  from  the  Greek,  in  allusion  to  ita  containing  poison. 


MagMtfdy  (Jtif'bonk  Arid.  ifb 

description  or  locality.  It  appedrt  hOwevdr  to  Ik?  tldsfcly  allied 
to  the  pharmacolite,  SlriCe  he  fdtiftd  it  to  consist  Of  Knife  ‘24.64, 
magnesia  3.91,  arsenic  acid  46.97*  Water  93*97,  trrtide  of  tfobalt 
0.99.  The  latter  tngredietlt  Ihdtices  thfe  sti&pfdioir  that  it  is 
tinged  of  a red  Ooiour. 

Tiro  PharmdColite  txJcrirS  dt  Ahdreaiburg  lit  the  Hatfz:  at 
fUegelsdoTf,  and  Glncksbrunn  in  the  forest  of  Thuringia;  at 
Wittlcfcen,  itfear  Fufstemfmrg  in  German/,  disseminated  on 
granite,  in  a vdn  containing  cdbdlt*  bdrytes,  And  stilphkte  of 
lime.  At  St.  Marie-au*-»MineB,  in  the  Vo$ ges*  it  is  found 
perfectly  white/  • . • . • ' . 

CiARitottATfc  Of  MAGNfeStA. 

4 * *4  ' 1 

Four  varieties  are  said  to  have  been  discovered*  via.-  Crystal- 
lised, compact,  earthy,  and  pulverulent/  , 

Crystallized  CurbbiiHte  of  Magnesia.  It  Is  said  to  fcivfe  lately 
been  found  at  Hoboken  in  Staten  Island,  in  due  afcicular 
crystals  grouped  together  in  a radiating  direction ; the  crys- 
tals being  sometimes  suspended  in  the  form  of  stalactite. 
A Wo  ia  horizontal  veins  about  two  inches  thick  in  a ser- 
pentine rock  ; hut  in  this  case,  the  substance  is  at  first 
Soft*  white  ant)  slightly  Adhesive,  but  when  dry  is  easily 
reduced  to  powder.  It  Is  perfectly  soluble  with  effer- 
veseeAoe  in  sulphuric  acid,  yielding  tnf  evaporation*  crys- 
tals of  sulphate  of  magnesia* 

Cbtftpact  Catbomlte  of  Magnesia.  Mtigftesfttf.  ftolfte  odor 
ftarturlische  talkerde  Vf.  Mrtghesle  cArbOrtdtfe  ll.  This 
mineral  is  found  amorphous,  tuherOUs  ahd  spdnglfortft  : the 
fracture  is  splintery  or  large  flat  conchoidalj  it  Is  nearly 
opaque,  dull,  dnd  yields  to  the  nail  externally,  but*  inter- 
nally is  a little  harder  thin  calcareous  SpHr;  it  is  Wfctfewhat 
meagre  to  the  touch*  and  adheres  to  thd  t ought?;  It  is  of 
a grey  or  yellowish  colour  with  Spots  add  dertdHfld  deli- 
neations of  blackish  brOWiu  Its  speUiftc  gravity  h 2.8. 
That  of  Stiria  consists  Of  4&6f  inmjftesrn,  49  of  carbonic 
Arid,  arid  3 of  water:  Klaprolh.  That  of  BaldfeSdrb  con- 
sists according  to  Berthier  of  magnesia  44.0,  carbofflfc  acid 
41.18,  silex  9.4,  water  0.4.  Other  varieties  do  not  essen- 
tially differ  In  composition. 

It  occttrt  at  Gtrifen  in  Upper  Stiria  1ft  serpentine,  with 
bronzite;  at  Hrubschiz  in  Moravia  in  serpentine  With 
meerschaum,  &c.;  and  in  the  same  rock  at  Baldlssero 
and  Castellamonte  in  Italy;  at  Vallecfts  in  Spain;  at 
Baunigarten  in  Silesia;  in  serpentine,  in  the  Bare  hills 
near  Baltimore,  North  A ntdrica. 
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It  is  used  in  porcelain  manufactories. 

A variety  has  lately  been  received  from  the  East  Indies 
by  Dr.  Babington  of  a snow  white  colour.  Specific  gravity 
2.50.*  It  gives  sparks  with  the  steel,  but  does  not  scratch 
fluor.  It  dissolves  in  acids,  at  ordinary  temperatures,  with 
extreme  slowness,  even  when  finely  powdered,  but  by  heat 
its  solution  is  quickened,  and  carbonic  acid  is  disengaged. 

* Analysis  by  Dr.  Henry,  magnesia  46,  carbonic  acid  51, 
insoluble  matter  1.5,  water  0.5,  loss  1.0. 

Earthy  Carbonate  of  Magnesia.  Meerschaum.  Meerschaum* 
W.  Ecume  de  Mer  Br.  Meerschaum  is  of  a whitish  or 
yellowish  white  colour,  opaque  and  dull;  it  has  an  earthy 
fracture,  yields  easily  to  the  nail,  and  adheres  strongly 
to  the  tongue ; sometimes  it  is  so  light  as  to  swim  on 
water,  and  occasionally  is  very  porous.  It  consists  of 
45.42  of  magnesia,  47  carbonic  acid,  4.5  silex,  2 water, 
0.5  alumine,  with  traces  of  manganese  and  lime.  Troms- 
, dorff. 

It  occurs  in  the  isles  of  Samos  and  Negropont  in  the 
Archipelago,  in  mass,  or  disseminated,  or  in  beds : at 
Kiltschik  in  Natolia  ; it  is  soft  wheq  first  dug,  and  in  that 
state  is  made  into  pipes,  but  hardens  by  exposure  to  air. 
It  is  also  met  with  in  Carinthia,  in  Moravia,  and  in  Spain. 
It  is  said  to  occur  in  veins  in  the  serpentine  of  Cornwall. 

In  the  Turkish  dominions,  Meerschaum  is  employed  as 
fuller’s  earth  is  with  us ; and  by  the  women  as  soap  for 
washing  their  hair.  In  Constantinople  it  is  termed  Keffe - 
kill  or  earth  of  Keffa,  the  town  of  the  Crimea  whence  it 
is  shipped. 

Pulverulent  Carbonate  of  Magnesia.  This  mineral  was  brought 
from  India  a few  years  ago,  under  the  name  of  Native 
Carbonate  of  Magnesia.  It  is  in  the  form  of  a light  powder, 
or  in  small  roundish  friable  lumps  nearly  white  or  slightly 
tinged  with  yellow.  It  adheres  to  the  tongue,  and  the 
fracture  is  very  earthy,  resembling  that  of  chalk.  Dr. 
Thomson  found  it  to  be  composed  of  carbonate  of  mag- 
nesia  72,  carbonate  of  lime  28. 

SULPHATE  OF  MAGNESIA. 

Naturlischer  Bittersalz  W.  Magnesie  sulphatee  H.  Sel  d’Epsom  natif  Br. 

It  occurs  in  crystalline  fibres,  rarely  pulverulent ; it  is  white 
or  of  a grey  colour,  and  transparent  or  opaque ; it  is  very  brittle, 
and  its  taste  is  bitter  and  saline. 

* Meerschaum  j Ecume  de  Mer ; in  English,  Sea-foam. 
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It  is  found  on  the  surface  of  decomposing  schistus,  or  of  gyp- 
sum,  or  of  the  soil,  and  often  in  coal  pits,  also  on  decomposing 
lava  and  sandstone.  It  has  been  observed  in  the  quicksilver 
mines  of  Idria;  on  the  surface  of  gypsum  in  the  quarries  of 
Piemont,  aud  of  Mont-martre  near  Paris ; on  the  surface  of  the 
soil  in  many  large  tracts  of  Andalusia  in  Spain,  after  floods;  and 
in  efflorescences  on  the  mortar  used  in  the  foundations  of  houses 
in  Madrid.  Similar  effects  are  occasionally  to  be  noticed  in  this 
country. 

Iu  Scotland  it  occurs  as  an  efflorescence  at  Hurlet  near  Paisley, 
with  natural  alum. 

BORACITE.  BORATE  OF  MAGNESIA. 

Boracit  W.  Maguesie  Boratee  H. 

It  occurs  only  crystallized  in  the  general  form  of  the  cube, 
of  which  the  edges  are  replaced,  and  the  diagonally  opposed  solid 
angles  dissimilarly  modified ; the  cube  is  considered  by  Ilauy 
to  be  the  form  of  the  primary  crystal ; the  fracture  is  uneven, 
or  imperfectly  couchoidal,  with  a glistening  lustre ; it  is  mostly 
translucent,  is  hard  enough  to  give  sparks  with  the  steel,  and  is 
of  a yellowish,  greyish  or  greenish  white ; the  opaque  white 
crystals  are  not  so  hard,  and  contain  a proportion  of  carbonate 
of  lime.  Its  specific  gravity  is  2.56.  It  consists  according  to 
Vauquelin  of  83.4  of  boracic*  acid,  and  16.6  of  magnesia. 
It  is  fusible  without  addition  on  charcoal  into  an  opaque  white 
glass. 

It  is  remarkable  that  the  diagonally  opposed  solid  angles,  on 
the  application  of  heat,  become,  the  one  positive  electric,  the 
other  negative. 


P on  P 90o00'00"H 
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It  has  only  been  found  in  gypsum  in  the  Kalkberg  in  the 
duchy  of  Brunswick,  aud  at  Segeberg  near  Kiel  in  Holstein  ; at 
the  latter  place  the  boracite  is  sometimes  imbedded  in  anhydrous 
gypsum. 

* Whence  Boracite. 
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WITHERITE.*  CARBONATE  OF  BARYTES.! 

, Withcrit  W.  Baryte  carbonatee  H.  . . 

It  occurs  massive,  stalactitrc,  and  crystallised  ; the  fracture 
of  the  massife  is  fibrous  or  bfaded,  and  the  cells  often  contain 
small  crystals,  which  in  their  general  form  resemble  the  com- 
mon variety  of  quartz  crystals,  namely,  a six-sided  prism  ter- 
minated by  six-sided  pyramids;  but  by  the  assistance  of  the 
reflective  goniometer  it  is  found,  that  the  measurements  are  not 
those  of  a regular  six-sided  prism,  being  on  the  lateral  planes 
t (M  on  M')  only  11 8°  30' ; hence  these  crystals  may  be  cdff- 
sidered  as  macles,  much  resembling  the  artificial  crystals  of  sul- 
phate of  potash  (see  Ami.  of  Phil.  Nov.  1822),  their  primary 
form  probably  being  a fight  rectangular  prism.  In  some  crys- 
tals a re-entering  angle  is  to  be  observed  on  the  alternate  planes 
of  the  prism,  as  in  the  following  figure,  in  which  case  the  crys- 
tal is  a made  in  a double  sense.  It  is  translucent  internally, 
and  of  a glistening  lustre;  externally  the  small  crystals  are 
generally  shining,  the  larger  are  opaque.  It  is  generally  whitish, 
sometimes  greyish  or  greenish  white,  rarely  reddish.  Specific 
gravity  4.3.  That  of  Stiria  consists,  according  to  Klaproth,  of 
78  barytes,  and  22  carbonic  acid  : that  of  Snailbach  in  Shrop- 
shire, of  carbonate  of  barytes  96 . 3,  carbonate  of  strontian  1.1, 
sulphate  of  barytes  0.9,  silex  0.6.  Aikin.  Before  the  blow- 
pipe, it  melts  into  a white  enamel:  it  is  soluble  with  efferves- 
cence in  dilute  muriatic  or  nitric  acid. 


The  first  figure  represents  the  probable  primary  form, — nninJy,  a right 
rectangular  prism,  oi  which,  in  the  second  figure,  the  lateral  edges  are  re- 
placed (the  plane  T totally  disappearing)  by  the  planes  d 1,  2,  and  3,  and 
the  dotted  lines  include  one,  of  several  similar  portions,  contributing  to  form 
the  maclcd  crystal  on  the  right  of  it. 


Mo»M' 118°  30' 

dlordl 145.30 

d2  or  d2 126.16 

d 3 or  d 3 110.30 


M'  on  Mw  (fc-enlerirtg  angle)  175.30 

• » » 

, * Witherite,  after  Dr.  Withering,  its  discoverer. 

+ Barytes,  from  the  Greek,  signifying  heuvy;  in  allusion  to  the  great 
specific  gravity  of  the  earth. 
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It  was  discovered  by  Dr.  Withering,  who  first  noticed  it  afc 
Anglesark  in  Lancashire,  in  a vein,  with  sulphuret  of  lead,  and 
some  of  the  ores  of  zinc,  traversing  a stratified  mountain,  com- 
posed of  beds  of  sandstone,  slate,  and  coal ; the  carbonate  of 
barytes  is  chietly  found  in  the  lower  part  of  the  vein,  the  sul- 
phate nearer  the  surface : the  carbonate  occurs  in  this  vein  in 
globular  masses,  having  a radiated  structure. 

It  occurs  abundantly  in  the  lead  veins  of  the  north  of  England. 

Crystallized  incrusting  galena,  blende,  and  limestone,  iu  Alstone 
moor,  where  also  a stalactitic  variety  is  found ; and  it  forms 
the  common  matrix  of  galena  in  Arkendale,  but  rarely  occurs 
further  north  : at  Snailbach  mine  in  Shropshire  in  large  irregular 
masses,  in  a lead  vein,  passing  through  grey  wacke  slate : 
also  at  St.  Asaph  in  Flintshire. 

It  has  also  beeu  found  in  Stiria,  in  Salzburg,  and  the  Altaic 
mountains  iu  Siberia. 

HEAVY  SPAR.  SULPHATE  OF  BARYTES.  i 

Schwcrapath  W.  Baryte  sulphatce  crystalline  H.  Lamellar  heavy  spar  J. 

It  occurs  both  massive  and  crystallized,  with  a lamellar  struc- 
ture, which  iu  the  massive  is  sometimes  curved  j the  crystals  are 
divisible  into  the  form  of  a right  rhombic  prism,  which  therefore 
is  the  primary  crystal ; occasionally  however  the  crystals  admit 
of  division  parallel  to  the  lesser  diagonal  of  the  prism ; but  this 
is  not  a regular  cleavage,  as  a close  inspection  of  the  uneven 
plane  so  produced,  will  evince;  the  angles  of  the  primary  prism 
are,  by  the  reflective  goniometer,  from  fractured  surfaces,  101° 

4$',  and  78°  18' : the  lustre  of  the  fragments  is  shining.  It  oc- 
curs transparent,  white  and  opaque,  yellowish  or  yellow,  reddish* 
greenish  grey,  and  bluish  or  blue  ; it  is  harder  than  carbonate 
of  lime,  but  yields  readily  to  the  knife ; it  possesses  double 
refraction,  when  held  in  a particular  direction;  its  specifiG 
gravity  is  about  4.7,  and  it  consists  of  67  of  barytes  and  33  of 
sulphuric  acid.  Klaproth.  It  decrepitates  briskly  before  the 
blow-pipe,  but  eventually  melts  into  a hard  white  enamel. 

1 a 3 6 7 


4 5 

Fig.  1.  The  primary;  a right  prism  with  rhombic  bases.  Fig.  a.  The 
same;  of  which  the  obtuse  e<lgea  are  replaced  by  planes  parallel  with  those 
edge*.  Fig.  S.  The  same,  of  wliich  each  obtuae  solid  angle  in  replaced  by  a 


Digitized  by  Google 


184 


Acidiferous  Earthy  Minerals. 

triangular  plane.  In  fig.  4,  each  acute  edge  of  the  prism  is  replaced  by  a 
quadrangular  plane.  In  fig.  5,  all  the  acute  solid  angles  are  replaced  by 
triangular  planes;  which,  in  fig.  6,  are  so  greatly  increased,  as  to  give  the 
crystal  a prismatic  form:  in  this  figure,  the  triangular  planes  of  fig.  3.  are 
also  visible.  In  fig.  7 the  triangular  planes  of  fig.  5 are  so  greatly  increased 
as  entirely  to  replace  the  primary  tenninal  plane,  and  to  reduce  toe  primary 
lateral  planes  to  small  triangles. 


P on  a 1 

....  173°  00' eg 

a 2 

~~a3 

a 4 

cl  

d2ord2' 

. . . . 124.00  eg 

d3ord3' 

....  110.30 

d 4 

« 1 or  0 P 

....  125.00 

02  or  r2' 

....  115.30 

/ 

A 

M or  M'  on  i 160°0(y 

on  A 198.65 

on  d 3 141 .00 

on  d 2 154.00 

on  d4  .....  126.00 

on / .......  140.50 

on^ .......  166.00 

/ on  jp  or  r 153.00  eg 

a 4 148.10 

a 3 128.50 

A on  i 153.00  eg 

c 1 on  d 2 155.00  eg 


It  occurs  in  most  countries  of  Europe,  also  in  America;  mostly 
in  veins. 

In  England  it  occurs  in  the  Dufton,  Alstone  moor,  and  Ark- 
endale  lead  mines;  in  those  of  Derbyshire  (where  also  it  is  said 
to  occur  in  stalactites ) : in  Cornwall,  with  yellow  copper,  in  the 
United  Mines,  and  in  the  mine  called  Ale  and  Cakes : at  Mat-  * 
lock,  it  occurs  in  detached  nodules  just  beneath  the  surface,  and 
at  Redland  near  Buxton.  In  crystalline  masses  of  a yellow 
colour,  of  which  the  interstices  are  tilled  by  quartz,  in  fuller’s 
earth  at  Nutfield  in  Surrey  ; in  veins  in  the  limestone  of  Bab- 
bicombe  Bay,  Devon  ; iu  crystals  disposed  in  a radiated  form, 
on  carbonate  of  lime,  coating  the  divisions  of  the  septaria,  on 
the  western  side  of  the  Isle  of  Sheppey.  In  Scotland  in  the 
Cumberland  lead  mine,  Ayrshire.  In  Ireland  in  veins  in  granite. 

Stangenspath  W.  Baryte  sulphatee  bacillaire  II.  Columnar 
Heavy  Spar  J.  It  occurs  in  rhombic  prisms,  which  are 
not  generally  welt  defined,  and  w hich  are  laterally  aggre- 
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gated  into  columns.  It  is  white*  greenish*  or  greenish 
white,  with  a shining  pearly  lustre,  and  translucent.  Its 
structure  is  lamellar. 

It  occurred  near  Freyberg  in  Saxony;  and  also,  it  is 

said,  in  Derbyshire. 

* « » 

Fibrous  Heavy  Spar.  Baryte  sulphatee  concretion6e-fibreuse. 
It  occurs  in  somewhat  botryoidal  or  renifonu  masses,  of 
u fibrous  structure,  a shining  resinous  lustre,  and  of  a ches- 
nut  brown  colour.  It  is  translucent  on  the  edges  and 
brittle.  It  consists  of  sulphate  of  barytes  09,  and  a trace 
of  iron.  Klaproth. 

It  occurs  at  Neulingen  in  the  Palatinate*  and  at  Chaude- 
fontaine  near  f.uttich,  in  the  department  of  Ourthe. 

Holognian  Stone.  Bologneser  spath  W.  Baryte  sulphatee  radiee 
II.  It  occurs  in  roundish  masses,  composed  apparently  of 
minutely  fibrous  crystals  radiating  from  the  center.  Inter- 
nally it  is  shining  or  glistening,  and  of  a grey  or  yellowish 

, grey  colout : it  is  translucent  on  the  edges,  and  the  frag- 
ments arc  wedge-shaped,  and  soft.  It  is  remarkably  phos- 
phorescent when  heated. 

It  occurs  imbedded  in  marie  in  Monte  Paterao  near 
Bologna  ; * also  at  Rimiui ; and  in  Jutland. 

Granular  Heavy  Spar.  Baryte  sulphatee  granulaire  IT.  If 
occurs  massive ; the  structure  is  finely  granular,  the  grains 
being  lamellar  and  crystalline;  the  lustre  is  shining;  it  is 
feebly  translucent,  and  of  a white,  yellowish  or  greyish 
white  colour.  It  consists  of  sulphate  of  barytes  90,  silex 
10.  Klaproth. 

It  is  found  in  Peggau  in  Stiria,  and  Schlangenberg  iu 
Siberia.  In  Ireland,  on  the  seashore  near  Clonakilty. 

CazzkA  It  occurs  massive,  with  a coarse  earthy  fracture,  and  is 
opaque,  or  rarely  translucent  on  the  edges.  .It  is  white, 
greyish  white,  yellowish,  or  reddish,  and  is  glimmering  or 
dull,  soft,  and  brittle.  Specific  gravity  4.81. 

It  occurs  iu  Bohemia,  Saxony,  the  Hartz,  See. 

It  is  found  in  Staffordshire,  and  in  the  lead  mines  of 
Derbyshire  ; it  sometimes  contains  small  veins  of  galena. 

Earthy.  It  consists  of  dull  or  glimmering  earthy  particles, 
which  cohere  slightly,  or  are  loose  ; and  are  meagre  to 
the  touch  and  heavy. 

* Whence  Bolognian  Stone. 

+ The  name  of  Cavrk  is  said  to  have  been  given  to  this  substance  from  it* 

resemblance  to  chalk. 
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It  occurs  in  Saxony,  Bohemia,  and  Westphalia. 

It  is  found  in  cavities  in  veins  of  heavy  spar  in  Stafford- 
shire and  Derbyshire. 

I HEPATITE.* 

Hepatit  Reuss.  Baryte  sulfat^e  fetide  If. 

• This  mineral  occurs  in  lamellar  and  globular  masses,  of  a 
yellowish,  brownish,  ot  blackish  colour,  giving  out  a fetid 
sulphureous  odour  on  being  rubbed  or  heated ; its  other  cha- 
racters agree  with  those  of  heavy  spar.  It  consists  of  85.2  of 
sulphate  of  barytes,  6 of  sulphate  of  lime,  1 of  alumine,  5 of 
oxide  of  iron,  and  0.5  of  carbon.  Klaproth. 

■ It  has  been  met  with  at  Andrarum,  and  in  the  silver  mine  of 
Kongsberg  in  Norway  with  native  silver  ; at  Lublin  in  Galicia  ; 
and  in  Albermarle  county,  North  America. 

• It  is  said  to  have  been  found  at  Buxton  in  Derbyshire. 

STRONTIANITE.+  CARBONATE  OF  STRONTIAN. 

. • Strontian  W.  Stronti&ne  carbonate  H. 

• It  occurs  massive,  fibrous,  stellated,  and  regularly  crystallized 
in  the  form  of  a hexahedral  prism  modified  on  the  edges,  or 
terminated  by  a pyramid  j the  primary  crystal  being  a right 
rhombic  prism  of  ll?0^'  & 62°.28',  by  measurements  taken 
by  means  of  the  reflective  goniometer  on  planes  produced  by 
cleavage,  to  which  the  crystals  readily  yield  parallel  to  the 
lateral  planes  of  the  prism  ; but  regular  crystals  are  rare. 
The  structure  of  the  massive  is  fibrous,  sometimes  divergent, 
With  a shining  pearly  lustre;  it  is  translucent,  yields  easily 
to  the  knife,  and  is  brittle.  It  is  of  a greyish  or  greenish 
colour,  sometimes  brownish  or  deep  brown.  Specific  gravity, 
3.67.  It  is  composed  of  69.5  of  strontian,  30  of  carbonic  acid, 
and  0.5  of  water.  Klaproth.  It  is  infusible,  except  ou  the  sur- 
face, before  the  blow-pipe,  but  becomes  white  and  opaque, 
and  tinges  the  flame  of  a dark  purplish  red.  It  is  soluble 
with  effervescence  in  muriatic  or  nitric  acid. 


M on  M' UV.H& 

A. .....121  .SO 

tf  on  el1 108  . 12 


e 1 on  e2  or  ) 
e 1;  on  c2'  y ' 

A on  cl 

C2 

cl  on  c2  ...... 


144  .20 

126  .5 
143  .20 
160  .35 


* From  the  Greek,  signifying  of  a liver  colour, 
t From  its  having  been  ti’rst  found  at  Strontian  in  Scotland. 
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It  was  first  discovered  at  Strontian  in  Scotland  in  a vein  pass* 
ing  between  gneiss  and  granite,  with  fragments  of  the  latter 
Interposed,  and  accompanied  by  galena,  heavy  spar,  calcareous 
spar,  and  iron  pyrites. 

It  occurs  at  Braunsdorf  in  Saxony,  and  in  Peru. 

BARYSTRONTIANITE  or  STROMNITE.  * 

Dr.  Traill. 

It  has  been  found  in  masses,  of  a greyish  white  colour  ex* 
tcrnally,  where  it  appears  somewhat  disintegrated,  but  ap* 
proaches  to  yellowish  white  internally,  where  its  lustre  is 
weakly  shining  and  pearly.  It  is  translucent  on  the  edges; 
brittle  and  soft.  Its  specific  gravity  is  3.703.  It  effervesces 
with  acids,  but  does  not  melt  before  the  blow-pipe.  Analysis 
by  Dr.  Traill,  carbonate  of  strontian  68.6,  sulphate  of  barytes 
27.5,  carbonate  of  lime  2.6,  oxide  of  iron  0. 1,  loss  1.2. 

It  was  found  in  veins  or  rather  nests,  accompanied  by  galena, 
in  a rock  described  by  Professor  Jameson,  as  u intermediate 
between  schist-ore  and  indurated  clay  ” resting  on  mica-slate, 
at  Stromness*  in  Orkney ; but  late  attempts  to  find  this  mineral 
have  been  ineffectual. 

« 

CELESTINE.  SULPHATE  OF  STRONTIAN. 

Coiestin  W.  Strontiane  sulphates  H. 

This  mineral  is  white,  greyish-white,  yellowish-white,  or 
Teddish  or  red ; also  of  a delicate  blue : 1 it  occurs  massive,  fibrous, 
stellated,  and  crystallized  ; the  primary  form  is  a right  rhombic 
prism  of  104°  and  76°  by  measurements  with  the  reflective  go- 
niometer from  the  planes  produced  by  cleavage ; the  transpa- 
rent crystals  are  pretty  readily  divisible  by  mechanical  means 
into  that  form.  It  possesses  a shining  lustre;  and  is  translucent, 
transparent,  or  opaque.  It  is  harder  than  heavy-spar,  but  is 
scratched  by  fluor-spar,  and  is  brittle.  Its  specific  gravity  is 
3.6.  It  is  composed,  according  to  Yauquelin,  of  54  strontian, 
and  46  sulphuric  acid.  That  of  Fassa  in  the  Tyrol  by  the  ana- 
lysis of  Dr.  R.  Braudes,  consists  of  sulphate  of  strontian  92.14, 
sulphate  of  lime  1.33,  sulphate  of  barytes  1.87,  carbonate  of 
strontian  1.64,  carbonate  of  lime  0.50,  silex  1.00,  oxide  of 
iron  0.60.  Analysis  by  M.  Gruner  of  a crystallized  specimen 

* Whence  Stronmite;  Barystrontianite  doubtless  from  its  containing  both 
barytes  and  strontian. 

t Sometimes  approaching  to  u sky-blue  colour,  whence  Celestine. 
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from  Norten  in  Hanover;  sulphate  of  strontian  73.000,  sul- 
i phatc  of  barytes  26.166,  ferruginous  alumine  0,213.  Sulphate 
of  strontian  melts  before  the  blow-pipe  into  a white,  opaque, 
and  friable  enamel. 


It  occurs  ip  slaty  clay  at  Monte  Martre  near  Paris,  together 
with  a compact  variety  containing  about  8 per  cent,  of  carbonate 
of  lime  : in  a bed  in  a coal  mine  in  Hanover : at  Bex  in  Swit- 
zerland : in  basaltic  amygdaloid  in  the  Vicentine  : in  gypsum 
with  sulphur  in  Sicily,  and  near  Cadiz  ; in  layers  in  a brownish  . 
grey  slate  near  Frankstown  in  Pennsylvania:  at  Dorneberg 
near  Jena  in  beds  of  marie. 

Near  Bristol  it  occurs  in  the  red  marie  formation,  stellated, 
on  carbonate  of  lime  in  digging  the  foundation  of  houses ; crys- 
tallized at  Aust  Passage  ; in  the  crevices  of  yellow  sandstone 
at  Red  land  ; near  Brislington  ; also  in  cavities  in  the  Black 
Rock  near  Bristol  with  fluate  of  Jime  and  calcareous  spar:  with 
calcareous  spar,  liuing  the  septa  or  divisions  in  lenticular 
masses  of  limestone,  lying  in  a slaty  clay  between  beds  of  lime- 
stone not  far  from  YVatchet  on  the  coast  of  Somersetshire  ; in 
minute  transparent  crystals  on  sulphate  of  lime,  in  the  new 
red  sandstone  pn  the  coast  of  Devon  near  Sid  mouth.  In  Barry 
Island  on  the  coast  of  Glamorganshire.  On  the  bunks  of  the 
Nidd  near  Knaresborough  in  Yorkshire  iu  limestone  : of  a pale 
blue,  radiated,  the  surface  crystallized,  at  Burton  in  Westmore- 
land. Crystallized,  in  red  sandstone  at  Inverness,  in  Scotland, 
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Under  this  head  are  included  such  Minerals  as  consist  chiefly 
of  an  Alkali  united  with  an  acid ; but  several  of  them  are 
very  impure  in  their  native  state. 


NITRE.  NITRATE  OF  POTASH. 

Naturlischer  Sal  peter  W.  Potasse  nitratee  H. 

Nitre  or  Saltpetre  occurs  in  crusts,  and  in  capillary  crystals, 
of  which  the  forms  are  not  discernible;  it  is  whitish  or  of  a 
yellowish  white;  is  translucent  or  transparent;  brittle;  saline, 
and  cooling  to  the  taste:  it  deflagrates  when  placed  on  a hot 
coal. 

It  occurs  on  or  near  the  surface  of  the  earth,  and  on  old 
walls,  &c. 

It  is  found  on  many  of  the  plains  of  Spain ; and  on  the  chalk 
near  Evreux  in  France,  from  which  it  is  gathered  seven  or  eight 
times  every  year;  and  in  the  deep  grottos  of  Mont  Homburg, 
in  Germany.  In  Italy  it  is  afforded  by  the  calcareous  soil  of 
Molfetta.  Hungary,  the  Ukraine,  and  Podolia  furnish  Europe 
with  abundance  of  nitre.  In  Arabia  it  occurs  in  a valley  between 
Mount  Sinai  and  Stiez.  Persia  affords  it,  and  it  is  very  common 
in  India,  especially  on  a large  plain  about  60  miles  from  Agra 
in  Bengal,  which  is  said  to  have  been  formerly  well  peopled. 
It  is  found  at  the  Cape  of  Good  nope.  The  mountainous  re- 
gions of  Kentucky,  which  are  calcareous  and  full  of  caverns, 
afford  it  to  the  inhabitants  of  North  America.  In  South  Ame- 
rica, the  plains  bordering  the  sea,  near  Lima,  are  covered  with  it. 

But  Nitre  is  not  naturally  produced  in  sufficient  quantity  for 
its  multiplied  uses.  It  is  therefore  procured  artificially.  In  order 
to  this,  heaps  of  rubbish,  of  plaster  and  of  earth,  with  dung  and 
other  vegetable  matter,  are  placed  under  sheds ; these  are  moist- 
ened with  various  animal  fluids,  as  blood,  &c.  and  the  mass  is 
then  exposed  to  rot  in  the  air.  The  consequence  seems  to  be, 
that  the  azote  disengaged  by  the  putrefaction  of  the  animal  mat- 
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teiycombines  with  the  oxygen  of  the  atmosphere,  producing 
nitric  acid ; which,  by  uniting  with  the  pota>h  of  the  vegetable 
matter,  forms  nitre.  This  is  afterwards  purified. 

Nitre  is  employed  iu  medicine,  the  arts,  and  in  metallurgy, 
for  assisting  the  processes  of  oxidating  and  smelting ; but  its 
principal  if  not  its  chief  use  is  in  the  manufacture  of  gunpowder, 
for  wluch  that  imported  from  Egypt  is  most  esteemed,  as  it  con- 
tains the  least  calcareous  matter.  Gunpowder  consists  of  76  paTts 
of  nitre,  9 of  sulphur,  15  of  light  charcoal. 

NATRON.*  CARBONATE  OF  SODA. 

Natiirlisches  Mincralalkali  W.  Soude  carbonatee  II, 

It  is  found  crystallized,  massive,  fibrous,  and  sometimes  radi- 
ated, in  crusts,  and  efflorescing.  The  massive  is  compact  or 
granular,  of  a glistening  lustre,  and  translucent,  but  by  expo- 
sure becomes  opaque.  The  fibrous  appears  to  consist  of  an 
aggregation  of  minute  crystals,  having  a glistening  and  vitreous 
justre,  and  sometimes  disposed  in  a radiated  form  ; it  is  trans- 
lucent : the  colour  is  grey  or  yellowish  white : to  the  taste  it  is 
urinous  and  saline.  The  radiated  variety  ( Trona ) consists  of 
carbonate  of  soda  75,  sulphate  of  soda  2.50,  water  22.5 : it  effer- 
vesces violently  with  acids,  and  is  usually  mixed  with  common 
salt  and  Glauber’s  salt  in  various  proportions. 

It  is  met  with  either  dissolved  in  the  water  of  certain  hot 
springs,  as  those  of  Carlsbad  iu  Bohemia,  and  Rykum  in  Iceland, 
or  in  certain  lakes,  as  in  Egypt  and  Hungary ; or  in  the  state  of 
A solid  salt  found  beneath  the  surface  of  the  soil.  Pure  car- 
bonate of  soda  by  analysis  yields  22  of  soda,  15  carbonic  acid, 
62  water. 

Trona  is  found  between  Tripoli  and  Fezzan  in  Africa;  and 
according  to  Dr.  1).  Mutiro,  in  a stratum  only  one  inch  thick,  in 
contact,  both  above  and  below,  with  muriate  of  soda  (common 
salt).  It  is  collected  to  the  amount  of  hundreds  of  tons  annually. 
It  rarely  reaches  Europe.  Trona  consists  of  27  soda,  38  car- 
bonic acid,  22{  water,  2-£  sulphate  of  soda. 

Natron  is  procured  from  the  lakes  of  Egypt  and  Hungary. 
The  former  are  six  in  number,  situated  in  a barren  valley,  called 
Bahr-bela-ma,  about  33  miles  westward  of  the  Delta.  The  soil 
consists  of  calcareous  rock,  mixed  with  gypsum  and  covered 
with  sand.  These  lakes  contain  both  the  muriate  and  carbonate 
of  soda,  and  the  edges  of  the  lakes  are  surrounded  by  a band 

4 

* Natron;  from  the  desert  of  Natron,  where  it  is  said  to  have  been 
ancieutly  collected. 
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some  yards  in  breadth,  of  these  substances,  chiefly  of  the  latter ; 
but  the  principal  accumulation  is  at  a little  distance  from  the 
bank.  It  is  taken  out  and  exported  in  that  impure  state. 

The  lakes  of  Hungary  are  four  in  number,  and  lie  between 
Dobritzin  and  Groswaradin ; they  are  much  neglected.  The  soil 
is  a stiff  blue  clay  covered  by  white  calcareous  sand.  The 
lakes  are  from  one  to  two  miles  in  circumference,  and  in  the 
winter  are  full  of  water:  about  April  they  are  generally  dry, 
and  the  saline  efflorescences  of  natron,  mixed  with  a little  sul- 
phate of  soda,  appear;  which,  being  gathered,  reappear  in  three 
or  four  days  ; this  kind  of  harvest  continues  till  towards  the  end 
of  October,  when  winter  begins,  and  the  lakes  become  full  of 
water.  The  Natron,  both  of  Egypt  and  Hungary,  is  imported 
in  pulverulent  masses  of  a dirty  grey  colour. 

GLAUBER  SALT.  SULPHATE  OF  SODA. 

• Naturlisehes  Glaubersalz  W.  Soude  sulphates  H. 

Sulphate  of  Soda  is  found  in  efflorescences  of  a yellowish  or 
greyish  white  colour,  or  in  an  earthy  form,  but  is  more  com- 
monly dissolved  in  certain  mineral  waters : it  is  cooling,  bitter 
and  saline  to  the  taste,  and  is  most  usually  met  with  in  the 
neighbourhood  of  rock-salt  or  brine  springs.  Pure  sulphate  of 
soda  consists  of  27  of  sulphuric  acid,  1 5 of  soda,  and  58  of  water. 

Sulphate  of  Soda  is  found  in  many  of  the  lakes  of  Austria, 
Lower  Hungary,  Siberia,  and  Russia,  and  in  Switzerland ; near 
Madrid  in  Spain  it  occurs  in  efflorescences  at  the  bottom  of  a 
ravine,  and  it  is  said  to  form  an  ingredient  of  the  waters  of  the 
Tagus.  It  has  been  found  in  the  workings  of  old  mines  near 
Grenoble  in  France,  and  sometimes  on  old  walls  in  the  same 
manner  as  nitre.  It  is  also  fouud  in  the  ashes  of  some  vege- 
tables, especially  of  sea-weeds,  of  the  tamarind,  and  of  some 
kinds  of  turf ; and  is  therefore  not  an  uncommon  substance. 
When  purified  of  the  iron  with  which  it  is  usually  tinged  in  the 
native  state,  or  w’hen  prepared  artificially,  it  is  used  in  medicine 
under  the  name  of  Glauber's  Salt. 

NITRATE  OF  SODA. 

This  salt  is  described  by  Mariano  de  Rivero  in  the  Ann.  des 
Mines,  for  1821 , p.  596,  as  occurring  in  immense  quantity  in  the 
district  of  Tarapaca  in  Peru,  near  the  frontiers  of  Chili,  three 
days  journey  from  La  Conception,  a port  in  Chili,  and  from 
Iquiqui  a port  on  the  south  of  Peru.  It  there  forms  a bed 
many  feet  thick,  which  iu  many  places  appears  on  the  surface  and 


I 


192  Acidiferous  Alkaline  Mineral*. 

occupies  an  extent  of  more  than  forty  leagues.  The  9alt  appears 
occasionally  as  an  efflorescence?  sometimes  crystallized,  more 
often  intermixed  with  clay  and  sand;  to  the  taste  it  is  cool  and 
bitter;  it  is  deliquescent,  and  when  exposed  to  heat  it  behaves 
like  nitrate  of  potash;  it  contains  a little  sulphate  of  soda. 
Very  large  quantities  of  this  salt  purified  by  solution  and 
crystallization,  have  already  been  imported  into  Europe. 


BORATE  OF  SODA.  BORAX.  TiNCAL. 

Soude  Boratee  H. 

Tincal  occurs  in  prismatic  crystals,  variously  terminated, 
and  yielding  to  mechanical  division  parallel  to  the  lateral  planes 
of  the  primary  form — an  oblique  rhombic  prism  of  about  86°. 
30'  and  93°  30',  and  both  its  diagonals.  The  crystals  are 
whitish,  occasionally  possess  a tinge  of  blue  or  of  green,  and 
vary  from  transluceut,  or  nearly  transparent,  to  opaque.  It  is 
soft  and  brittle.  It  consists  of  boracic  acid  36,  soda  17,  water 
47.  Before  the  blow-pipe  it  intumesces  violently,  and  accord- 
ing to  Berzelius,  carbonizes,  gives  oft'  an  empyreuinatic  odour, 
and  then  fuses  into  a transparent  globule. 
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Tincal  is  chiefly,  if  not  only,  brought  from  Thibet,  where  it 
is  procured  from  a lake  which  is  entirely  supplied  by  springs, 
and  is  fifteen  days  journey  from  Tisoolumbo  the  capital.  The 
water  contains  both  borax  and  common  salt,  and  being  in  a very 
high  situation,  is  frozen  the  greater  part  of  the  year.  The 
edges  and  shallow's  of  the  lake  are  covered  with  a stratum  of 
borax,  which  is  dug  up  in  considerable  masses,  and  the  holes 
thus  made  are  gradually  filled  by  a fresh  deposition  : from  the 
deeper  parts  of  the  lake  common  salt  is  procured.  The  borax 
in  its  rough  state  is  called  Tincal , and  is  brought  to  Europe 
in  the  form  of  a brownish  grey  impure  salt ; or  in  detached 
crystals  in  the  form  of  the  preceding  figure. 
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But  it  is  salt?  also  to  bo  found  in  the  island  of  Ceylon,  in 
Tartary,  in  Transylvania,  and  in  i^ower  Saxony,  and  abundantly 
in  the  province  of  Potosi  in  Peru. 

The  purification  of  Borax  is  an  art  confined  only  to  a few 
chemists.  ' ' • * ’ 


COMMON  SALT.  MURIATE  OF  SODA. 

\ 

Rock  Salt  is  found  in  beds  or  masses;  sometimes  crystallized 
in  the  form  of  the  cube,  which  is  that  of  its  primary  crystal, 
and  into  which  pure  Rock  Salt  may  readily  be  cleaved;  when 
impure,  as  when  its  brown  colour  is  derived  from  an  intermixture 
of  clay,  its  structure  is  less  determinately  lamellar;  its  lustre  is 
shining  or  vitreous;  it  is  either  oppque,  translucent,  or  trans- 
parent,  and  its  colour  is  very  various,  as  white,  grey,  reddish 
brown,  brick  red,  violet,  blue  and  green ; when  coloured,  it  is 
always  more  or  less  impure.  It  yields  readily  to  the  knife;  its 
specific  gravity  is  2.54;  pare  muriate  of  soda,  according  to 
Berzelius,  is  composed  of  46.55  of  muriatic  acid,  and  53.44  of 
soda  ; 1000  parts  of  the  Rock  Salt  of  Cheshire  consist  of  muri- 
ate of  soda  9831,  sulphate  of  lime  6*-,  muriate  of  magnesia  0^, 
muriate  of  lime  01?r,  insoluble  matter  10.  It  is  sometimes, 
though  rarely,  of  a fibrous  texture. 
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Muriate  of  Soda  is  one  of  the  most  abundant  substances  in 
nature;  not  only  is  it  found  in  large  beds  and  masses,  bnt  also 
In  the  waters  of  certain  springs  and  lakes;  and  in  those  of  every 
sea.  It  forms  about  one-thirtieth  part  of  the  waters  of  the 
Ocean. 

Rock  Salt  is  commonly  disposed  in  thick  beds;  either  super- 
ficial, as  in  Africa,  or  of  a very  great  depth,  as  in  Poland : some- 
times they  are  very  high  above  the  level  of  the  sea,  as  in  the 
Cordilleras  of  America,  and  also  in  Savoy ; where  they  are  found 
• at  an  elevation  equal  to  that  of  perpetual  snow.  In  Spain,  Rock 
Salt  occurs  in  vast  masses,  which  seem  to  be  isolated. 

Sulphate  of  lime,  or  gypsum,  almost  always  accompanies  Rock 
salt;  and  is  sometimes  so  impregnated  by  it,  as  to  be  worked  as 
>a  salt  mine,  as  at  Arbonne  m Savoy. 
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Red  or  greyish  clay  frequently  alternates  in  beds  with  Rock 
salt ; but  blocks  or  masses  of  clay  are  said  more  often  to  be 
enclosed  in  it:  when  in  beds,  the  clay  is  accompanied  by  sand, 
grit-stone,  and  rounded  pebbles,  and  by  compact  carbonate  of 
lime,  which  is  sometimes  fetid,  sometimes  bituminous.  Rock 
salt  commonly  rests  upon  sulphate  of  lime,  and  is  covered  by 
carbonate  of  lime.  In  the  beds  of  various  substances  which 
accompany  it,  are  sometimes  found  the  remains  of  organized 
bodies,  the  bones  of  elephants,  and  other  mammalia,  carbonized 
wood,  fossil-shells,  and  bitumen ; and  frequently  masses  of  sul- 
phur are  found  in  the  sulphate  or  carbonate  of  lime. 

Several  countries  in  Europe  abound  in  Rock  salt  and  Salt 
springs ; Spain,  Germany,  Italy,  part  of  Russia,  &c. ; from  the 
springs  at  Droitwich  in  Worcestershire,  16,000  tons  of  salt  are 
annually  procured:  and  156,000  tons  of  rock  salt  are  annually 
raised  from  the  great  deposit  near  Northwich  in  Cheshire.  In 
France  there  are  many  salt  springs,  but  no  known  deposite  of 
salt.  Sweden  and  Norway  are  without  salt.  It  is  abundantly 
found  in  many  countries  of  Asia,  Africa,  and  America. 

Salt  lakes  exist  in  the  isles  of  Cyprus  and  Milo  in  the  Medi- 
terranean: abundantly  in  the  peninsula  of  the  Crimea:  near 
Alexandria  in  Africa,  and  iu  the  country  of  the  Hottentots  and 
Caff res;  and  in  North  America. 


SULPHATE  OF  AMMONIA. 

Mascagnin,  Karsten.  Ammoniaque  sulphatec  H. 

Sulphate  of  Ammonia  has  an  acrid,  bitter  taste.  It  occurs  in 
the  form  of  stalactites,  of  a greyish  or  yellow  colour,  and  covered 
by  a whitish  farina-like  dust;  they  are  found  in  the  fissures  of 
the  earth  surrounding  certain  small  lakes  near  Sienna  in  Tus- 
cany. It  consists  of  40  per  cent,  of  ammonia,  42  of  sulphuric 
acid,  and  18  of  water.  It  is  also  found  among  the  lavas  of 
Etna  and  Vesuvius;  in  the  Solfatara;  and  in  a spring  in  Dauphine. 


SAL  AMMONIAC.  MURIATE  OF  AMMONIA. 

Naturlischer  Salmiack  VV.  Ammoniaque  muriatfe  H. 

It  occurs  massive  with  a fibrous  texture,  plumose,  in  crusts, 
and  in  regular  crystals  of  which  the  cube  is  esteemed  to  be  the 
form  of  the  primary  crystal;  the  crystals  are  always  small.  It 
occurs  white,  grey,  yellow,  green  and  brownish  black.  It  is 
pungent  and  saline  to  the  taste;  varies  from  transparent  to 
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opaque;  externally  is  dull  or  glistening;  internally  shining  and 
vitreous.  That  of  Vesuvius  consists  of  muriate  of  ammonia 
99.5,  muriate  of  soda  0.5.  Klaproth. 
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No  one  of  the  primary  planes  of  the  cube  is  visible  on  the  above  figure, — 
the  planes  b b'  and  b"  replace  its  solid  angles,  and  the  planes  e e its  edges. 
See  Leucite. 


This  salt  is  characterized  by  its  insolubility  in  water,  and  by 
the  ammoniacal  odour  which  it  gives  out  when  triturated  with 
lime,  better  than  by  any  of  its  external  characters.  It  some- 
times exists  in  the  substances  which  enclose  it,  in  such  a man- 
ner, as  to  be  without  the  reach  of  the  eye  or  the  touch. 

It  is  principally  found  in  the  neighbourhood  of  volcanoes, 
sublimed  in  the  cracks  of  lava,  among  other  volatile  matters  near 
their  craters.  It  thus  occurs  in  the  lavas  of  Etna  and  Vesuvius. 
At  Solfatara  it  escapes  in  bubbles,  which  are  caught  and  con* 
densed  in  long  earthen  pipes.  It  is  said  to  appear  in  efflo- 
rescences on  certain  rocks  in  Turquestan  in  Persia,  in  Calmuc 
Tartary,  Bucharia  and  Siberia ; in  some  lakes  of  Tuscany,  and 
certain  springs  of  Germany ; and  in  some  English  coal,  especially 
that  of  Newcastle. 

A variety,  of  greyish  white  colour,  and  conchoidal  fracture, 
is  said  to  occur,  with  sulphur,  in  rocks  of  indurated  clay  or 
clay-slate  in  Bucharia. 
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The  Mineral  substances  included  under  this  head  are  but  very 
few  in  number. 
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ALUM* 


Natur lurcher  alauu  W. 


Alumine  sulfatee  alkaline  H. 


It  chiefly  occurs  as  an  efflorescence  on  argillaceous  minerals, 
as  alum-slate,  alum-stone,  on  certain  slate-days,  likewise  on 
lavas.  It  is  said  also  to  occur  in  stalactites,  in  delicate  capil- 
lary crystals,  and  massive  with  a fibrous  texture  and  a silky 
lustre : It  Is  white,  or  yellowish  or  greyish  white  ; to  the  taste 
it  is  sweetish,  styptic,  and  acidulous.  That  of  Freinwald  con- 
sists of  alumine  1 5.25,  sulphuric  acid  and  water  77,  potash  0.25* 
oxide  of  iron  7.50.  When  artificially  prepared  it  crystallizes  in 
the  octohedron,  which  i6  its  primary  form,  and  in  some  of  its 
varieties. 

It  is  found  on  the  alum  slate  rocks  near  Christiana  in  Nor- 
way $ in  coal  mines  in  Bohemia,  Bavaria,  Italy,  &c.  and  on 
the  lava  of  Stromboli,  &c. 

In  Scotland,  in  alum-slate  near  Moffat  in  Dumfries-shire, 
Ferry-town  of  Cree  in  Galloway ; on  bituminous  shale  and  slate- 
clay  at  Hurlet  near  Paisley.  In  England,  in  and  upon  slate- 
clay  near  Whitby  in  Yorkshire. 


ALUM-STONE. 

Alaunstein.  W. 

The  colour  of  this  mineral  is  usually  a greyish  white,  occasion- 
ally also  red,  and  it  occurs  both  massive  and  crystallised,  the 
crytals  being  generally  situated  in  the  cavities  of  the  massive 
substance : they  arc  minute,  shiniug,  and  sometimes  brownish, 

* Alum,  from  its  base  consisting  of  alumine. 
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externally.  They  occur  in  the  form  of  an  obtuse  rhomboid  of 
92°  5<y,  and  87°  107,  by  the  reflective  goniometer,  by  the  mea- 
surement of  its  natural  planes ; but  the  rhomboid  is  variously  mo- 
dified, one  or  more  of  the  solid  angles  being  generally  replaced. 
The  massive  is  translucent  and  easily  frangible.  It  scratches 
carbonate  of  lime,  but  is  scratched  by  the  fluate;  *J8pcifib  gra- 
vity, 2.5 — 2.7.  Analysis  by  Vauquelin,  alumine  43.92; 

silex  24.00;  sulphuric  acid  25.00;  potash  3.08  ; water  4. Op. 
Analysis  of  the  crystalline  of  Tolfa,  by  Cordierf  tdumtn& 
59.654 ; sulphuric  add  35.495  ; potash  10.021 ; water  and  loss 
14.830 ; oxide  of  iron  a trace.  It  decrepitates  under  the  blow- 
pipe ; by  a continuation  of  heat  it  emitrji  gas  sensibly  sulphu- 
reous, but  if  afterwards  placed  on  the  tongu**  it  absorbs  'mois- 
ture, with  a strong  taste  of  alum.  It  finally;  under  tliebfow- 
pipe,  does  not  melt,  but  becomes  insipid. 

* . ; ti*r  Titian  ohonft  pdnhtffi')* 

. * * * 
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* * 9 

It  occurs  in  a secondary  rock  at  Tolfa,  near  Civita  Vecchia, 
a port  about  35  miles  from  Home,  in  small  masses  and  veins, 
and  according  to  Cordier  exists  in  almost  all  burning  volcanoes. 


CRYOLITE.* 

• » * 

* Kryolith  W.  Alumine  fluateo  alkaline  H. 

It  occurs  massive,  white,  or  greyish  white,  and  occasionally 
brown,  from  an  admixture  of  iron;  the  structure  is  perfectly 
lamellar,  with  joints  parallel  to  all  the  planes  of  a rectangular 
prism.  This  substance  is  not  so  hard  as  floor  spar,  and  is  trans- 
lucent ; but  by  immersion  in  water,  it  becomes  transparent. 
Its  spec.  grav.  is  2.94  ; and  it  consists  of  21  of  alumine,  32  pf 
soda,  and  47  of  fluoric  acid  and  water.  Vauquelin.  Before  the 
blow-pipe  on  charcoal  it  fuses  iuto  a transparent  globule,  which 
becomes  opaque  on  cooling. 

It  has  been  found  only  in  thin  layers  In  gneiss,  in  the  Fiord, 
or  arm  of  the  sea,  named  Arksut,  in  West  Greenland,  accom- 
panied by  carbonate  and  sulphuret  of  iron,  galena,  crystals  of 
quartz,  and  more  rarely  of  felspar. 

* Cryolite,  from  die  Greek,  in  allusion  to  its  easy  fusibility— to  its  melting 

before  the  blow-pipe  like  ice. 
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AMBLYGONITE.* 

* 

>,  '►  Amblygonit.  Leonhard. 

^ | 1 * 1 5 I ■ J 1 _ m 

This  mineral  occurs,  according  to  Leonhard,  in  rhombic 
prisms  of  106°  10'  and  73°  50',  which  are  rough  externally,  and 
of  a greenish  white,  or  of  a mountain,  or  sea-green  colour.  It 
cleaves  parallel  to  the  sides  of  the  prism  with  brilliant  surfaces, 
and  yvheu  reduced  to  their  laminae,  it  varies  from  translucent 
to  transparent.  Its  hardness  is  about  equal  to  that  of  felspar, 
but  it  may  be  scratched  by  quartz.  Specific  gravity  3.00  to 
3.04.  According  to  Berzelius  (<  Blow-pipe*  p.  297)  it  consists 
of  alumiue,  lithia,  and  the  phosphoric  and  fluoric  acids,  and  he 
describes  it  as  a double  sub-phosphate  of  alumine  aud  lithia, 
containing  fluoric  acid.  On  charcoal  it  fuses  easily  into  a clear 
glass,  which  becomes  opaque  on  congealing ; with  borax  it  fuses 
readily  into  a transparent  colourless  glass. 

It  is  found,  according  to  Leonhard,  with  tourmaline  and 
topaz,  in  newer  granite  at  Sachsen,  near  Penig,  in  Saxony. 
Berzelius  gives  its  locality  as  Chursdorf  in  Saxony. 


GLAUBERITE.+ 

t r ■ < , 

Glauberite  Bt.  H. 

It  occurs  massive  ; also  crystallized  in  the  form  of  oblique 
anc(  extremely  flat  rhombic  prisms,  the  crystals  being  for  the 
roost  part  constituted  only  of  the  planes  P,  e,  and  e'  of  the  fol- 
lowing figure ; but  they  yield  readily  to  mechanical  division, 
parallel  tp  the  planes  P,  M,  and  M',  the  primary  form  being  an 
oblique  rhombic  prism,  whose  terminal  planes  incline  from  one 
acute  edge  of  the  prism  to  the  other,  and  whose  lateral  angles 
are  alternately  83”  20*  and  96°  4 O',  the  angles  of  the  terminal 
on  the  lateral  planes,  being  alternately  104°  15'  and  75*  46',  by 
’*  the  reflective  goniometer  from  cleavage  planes  ; its  colour  is  a 
pale  yellow  or  grey  ; it  is  translucent,  rarely  transparent,  anc| 
is  less  bard  than  calcareous  spar,  but  harder  than  gypsum  : its 
spec.  grav.  is  2.7.  and  it  is  composed  of  49  per  cent,  of  sulphate 
of  lime,  and  51  of  sulphate  of  soda,  according  to  Brongniart. 
-It  therefore  contains  no  water  of  crystallization ; when  im- 

* Amblygonite,  from  the  Greek,  in  allusion  to  the  obtuse  angle*  of  it* 
prism, 

* + From  its  containing  a very  large  proportion  of  Glauber’*  salt,  or  sul- 
phate of  soda. 
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mersed  in  water,  it  becomes  opaque  and  is  partly  soluble.  Be- 
fore the  blow-pipe  it  decrepitates,  and  then  melts  into  a white 
enamel. 


M on  M' . . . . 
P on  M or  M' 
e or  tf  . . 


M on  M'on/... 
M on  e or  M'  on  i 

t on  t! 

e ore*  on /..... 


83°.2(V 
104  .15 
137  .09 
112  .20 

131  .35 
147  .40 
116  .20 

132  .37 


It  is  found  at  Vela  Rubia,  10  leagues  south  of  Madrid  in 
Spain,  imbedded  in  rock-salt;  more  lately  in  the  blue  salt  of 
Ischel  of  Upper  Austria. 


POLYHALLITE.* 

. • * 

Stromeyer. 

It  occurs  in  shapeless  masses,  which  are  partly  compact,  partly 
of  a fibrous  texture,  the  fibres  being  parallel  and  mostly  curved. 
The  more  compact  is  often  colourless  and  transparent,  yield- 
ing to  cleavage  readily,  parallel  to  all  the  planes  of  the  cube, 
with  brilliant  surfaces  affording  90°  every  way  by  the  reflective 
goniometer;  the  fibrous  in  the  mass  is  of  a brick  red  colour  and 
somewhat  translucent.  It  is  brittle,  but  scratches  calcareous 
.spar  easily,  anhydrite  slightly;  it  is  easily  scratched  by  fluor. 
Its  spec.  gr.  is  2.77  nearly.  When  fibrous  it  has  a pearly  lustre 
in  a slight  degree.  It  is  slightly  acted  upon  by  exposure.  In 
the  flame  of  a common  candle  it  immediately  becomes  an  opaque 
mass  of  a brownish  colour;  and  melts  instantaneously  under  the 
blow-pipe,  Analysis  by  Stromeyer;  sulphate  of  lime  combined 
with  water  28.25:  anhydrous  sulphate  of  lime  22.42;  anhy- 
drous sulphate  of  magnesia  20.03 ; sulphate  of  potash  27.70 ; 
muriate  of  soda  0.19;  red  oxide  of  iron  0.34. 

It  has  been  found  at  Ischel,  in  Upper  Austria,  not  far  from 
the  borders  of  .Salzburg,  in  beds  of  rock  salt. 

A mineral  is  noticed  by  Leonhard  under  the  name  of  Bloe- 
dit  (after  the  Dresden  mineralogist  Bloede)  as  occuriug  at 
Ischel  with  the  Polyhallite.  He  describes  it  as  being  soft,  of  a 
close  fibrous  texture,  of  a colour  between  flesh  and  brick-red  ; 
as  being  transparent  and  brilliant,  but  as  losing  both  these  cha- 
racters by  exposure. 

. . • # 

* From  the  Greek,  signifying  a stone  of  many  salts,  in  allusion  to  iu 
composition. 
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MINERALS  WHICH  HAVE  NOT  BEEN  ANALYSED, 
OR  OF  WHICH  BUT  LITTLE  IS  KNOWN. 


BERGMANNITE.*  Schumacher. 

Var.  of  Wemerite,  Leonhard. 

It  occurs  massive,  and  is  of  a greenish  or  greyish  white,  of 
reddish.  The  fracture  is  various,  mostly  fine  grained,  which 
may  in  part  be  owing  to  its  being,  as  by  Hauy  it  is  considered 
to  be,  a mixture  of  different  earthy  substances.  It  melts  under 
the  action  of  the  blow-pipe  into  a translucent  glass. 

It  occurs  at  Frederickswarn  in  Norway  in  a bed  of  quartz, 
and  in  felspar. 

BREWSTERITE.+ 

H.  J.  Brooke. 

This  mineral  was,  until  lately,  considered  as  an  Apophylfite. 
It  occurs  in  small  prismatic  crystals,  terminated  generally  by 
two  planes  (dd  of  the  following  figure,)  and  attached  to  the 
matrixl  at;  the  plane  /,  or  the  opposed  plane  J it  is  nearly 
colourless  and  transparent,  err  semitransparent  and  of  a yellow- 
ish tinge.  The  crystals  cleave  readily  and  with  brilliant  sur- 
faces parallel  to  the  plane  P,  and  apparently  at  right  angles  to 
it,  but  not  with  sufficient  accuracy  for  admeasurement.  The 
primary  form,  which  therefore  is  only  deduced  from  the  secon- 
dary planes,  appears  to  be  a right  oblique-angled  prism. 

Pond  ....✓ 93*.5(K 

cl. 119  .SO 

c2 114  .80 

eS 112  .00 

©4 92  .00 

Ton/. 94  .20 

d on  c2 95  .00 

dond' 175  .00 

It  has  been  found  only  at  Strontian  in  Scotland,  generally 
accompanied  by  calcareous  spar. 

* In  honour  of  Bergmann,  the  celebrated  Chemist. 

t In  honour  of  Dr.  Brewtter. 
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COMPTONITE.* 

Dr.  Brewster. 

The  Comptonite  is  found  only  in  small  crystals,  which  are 
whitish  and  translucent,  or  white  and  opaque,  and  which  yield 
to  mechanical  division  parallel  to  the  planes  M & T of  the 
following  figure  ; the  primary  form  is  a right  rectangular  prism, 
of  which  the  bases  are  not  square.  It  scratches  stilbite  but  not 
mesotype.  It  has  not  been  analysed.  By  exposure  in  the  form 
of  powder  to  the  action  of  nitric  acid,  it  is  convertible  into  a 
jelly. 

M on  T 9090<y  * 

Ton  o' 93.00 

c on  c' 177.  5 

Mon  d1 135.35 


It  occurs  lining  the  cavities  of  an  amygdaloidal  rock  on 
Vesuvius. 

CHIASTOLITE.J 

Hohispath  W.  Chiastolith,  Reus.  Made  II. 

This  mineral  has  only  been  met  with  in  apparently  rectan- 
gular prisms,  composed  of  two  distinct  substances.  The  exte- 
rior is  greyish  white  ; the  interior  is  black  or  bluish  black,  and 
its  sides  are  in  general  parallel  with  those  of  the  exterior  sub- 
stance, which  iu  some  specimens  is  so  thin  as  to  form  a mere 
coating.  From  each  of  the  angles  of  the  interior  prism,  there 
often  proceeds  a black  line  which  sometimes  reaches  the  cor- 
responding angles  of  the  coating,  but  is  sometimes  terminated 
by  a black  prism ; so  that  the  chiastolite  occasionally  consists 
of  five  black  prisms,  communicating  by  black  threads,  and  as  it 
were  imbedded  in  a greyish  white  or  reddish  substance,  which 
is  translucent,  hard  enough  to  scratch  glass,  possessing  a 
lamellar  structure  occasionally,  and  exhibiting  by  cleavage 
brilliant  planes,  which  by  the  reflective  goniometer  meet  so 
nearly  at  right  angles,  as  to  differ  only  a few  minutes  from  90”. 
Alone  before  the  blow-pipe  it  is  infusible ; with  borax  it  fuses 
with  extreme  difficulty  even  in  pow’der,  into  a transparent  glass. 

1 S 


* In  honour  of  Lord  Compton. 

$ Chiastolite,  from  the  Greek,  in  allusion  to  it*  bdng  marked  with  the 
form  of  an  X,  ill  dark  lines,  visible  on  the  summits  of  the  crystals. 
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This  substance  seems  only  to  have  been  discovered  imbedded 
in  argillaceous  or  micaceous  schistus. 

It  is  met  with  in  the  Sierra  del  Marao  in  Portugal.  The 
chiastolite  is  also  found  in  Brittany  in  France,  in  the  valley  of 
Bar&ge  in  the  Pyrenees,  also  at  St.  Jaques  de  Compostella  in 
Spain.  In  several  places  in  the  United  States  of  America. 

In  England  it  occurs  in  the  Wolf-crag  near  Keswick  in  slate; 
in  Cornwall,  and  on  Skiddaw  in  Cumberland,  in  clay-slate ; and 
at  Agnavanagh,  and  Baltinglass-hill,  in  the  county  of  Wicklow 
in  Ireland. 


CHUSITE.  Saussure.' 


r-i 


* . 

It  is  described  as  occurring  massive,  and  either  compact,  or 
with  a granular  texture ; it  is  of  a greasy  lustre,  is  translucent 
and  fragile ; it  melts  easily  into  a translucent  enamel,  and 
dissolves  entirely  with  effervescence  in  acids.* 

It  was  found  by  Saussure  in  the  cavities  of  porphyritic  rocks 
near  Limbourg  ; and  also  in  Switzerland. 


CHLOROPHj£ITE.+ 

Dr.  MacCulloch. 

This  mineral,  when  newly  broken,  is  of  a green  colour,  vary- 
ing from  the  fine  transparent  yellow  green  of  olivin,  which  it 
sometimes  resembles,  to  the  dull  muddy  green  of  steatite,  to 
which  it  then  bears  an  equal  resemblance.  After  a few  hours 
exposure  it  turns  darker,  and  shortly  becomes  black  ; a change 
which  also  occurs  within  the  rock,  at  the  depth  of  an  inch  or 
more  from  the  Burface.  In  this  case  the  transparent  variety 
has  mostly  the  aspect  and  lustre  of  jet,  but  is  sometimes  of 
the  fine  brown  orange  of  cinnamonstone,  or  a rich  bottle  or 
olive  green  ; while  the  opaque  preserves  its  dull  surface,  and 
more  nearly  resembles  black  chalk,  but  small  fragments  trans* 
mit  light ; when  powdered,  the  one  is  of  a snuff-brown,  the 
other  of  a dirty  olive.  The  fracture  of  the  transparent  variety 
is  generally  conchoidal  ; of  the  dull  variety,  intermediate  be- 
tween the  conchoidal  and  granular.  Jt  is  so  soft  as  to  be 
scratched  by  a quill,  and  is  brittle;  specific  gravity  2.020. 
Before  the  blow-pipe  it  remains  unchanged,  neither  cracking 
nor  sensibly  altering  its  colour  nor  transluceocy  ; and  is  appa- 
rently as  refractory  as  quartz.  It  is  acted  on  by  the  muriatic 


* Whence  Chusite,  in  allusion  to  this  property. 

+ Chloropbteite,  from  the  Greek,  in  allusion  to  its  appearing  of  a green 
Colour  (when  newly  broken). 
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acid,  giving  indications  of  a considerable  portion  of  iron,  with 
a little  aluwine,  but  silex  appears  to  be  its  principal  consti- 
tuent. There  are  no  traces  of  lime  or  manganese. 

It  is  found  imbedded  in  the  amygdaloids  of  the  cliff  of 
Scuirmore  in  the  Isle  of  Rum,  the  base  being  either  a basalt 
or  a black  indurated  clay-stone.  It  is  also  found  in  Fife. 
The  nodules  are  generally  round,  and  vary  from  the  size  of  a 
radish  seed  to  that  of  a pea  and  upwards.  Occasionally  they 
are  oblong  and  compressed,  and  sometimes  scale  off  in  concen- 
tric crusts.  In  a few  cases  they  are  hollow,  the  interior  sur- 
' face  having  a blistered  aspect ; or  the  cavity  of  the  amygdaloid 
is  covered  by  this  substance  : more  rarely  it  invests  spherules 
of  calcareous  spar.  By  long  exposure  it  assumes  the  form  of  a 
rusty  powder. 

Dr.  jVJacCullpch,  the  discoverer  of  this  mineral,  observes 
that  it  has  since  been  brought  from  Iceland  by  Major  Petersou. 

It  may  perhaps  be  allied  to  the  sideroclepte  of  Saussure. 

* 

COUZERANiTK. 

Couzeranit,  Leonhard. 

This  mineral  is  described  as  occurring  in  rectangular  prisms, 
of  which  the  lateral  edges  are  sometimes  replaced  by  planes,  oc- 
casionally so  greatly  as  to  impart  to  the  crystal  the  form  of  a 
rhombic  prism,  having  two  of  its  lateral  edges  replaced  ; and 
it  is  described  as  varying  in  colour  from  greyish  black  to  indigo 
blue,  as  being  opaque,  except  when  reduced  to  thin  portions, 
which  are  transparent,  and  brilliant : the  crystals  are  rarely  , 
separate,  but  mostly  occur  fasciculated  : it  is  scratched  by 
apatite.  Before  the  blow-pipe  it  does  not  melt ; in  acid  it  be- 
comes softer,  but  is  insoluble. 

It  is  said  to  occur  in  limestone  in  the  country  heretofore 
termed  c des  Couzerans,’  * in  the  steep  defiles  of  Salnix,  par? 
ticularly  on  the  sides  of  the  road  to  Port  d’Aulus  ; also  at  the 
Col  de  la  Trappe,  the  Picou  de  Geu,  the  vallies  of  Eree  and 
Ustone,  and  above  Seix,  on  the  road  to  Pont  de  la  Taule ; ou 
the  right  bank  of  the  Sallat,  and  between  Seix  and  Sentenuc. 

DOMITE. 

The  mineral,  brought  into  this  country  under  the  name  of 
Domite,  is  white,  or  greyish  white,  occasionally  tinged  exter- 
nally of  a yellow  colour.  It  has  the  aspect  and  gritty  feel  of 

* Whence  Couzoranito. 
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a sandy  chalk,  soiling  the  fingers  when  white,  hut  possessing 
more  of  the  appearance  of  a sandstone  when  of  a grey  tint ; the 
latter  includes  scales  of  dark  brown  mica,  and  minute  portions 
of  a translucent  and  nearly  colourless  substauce  which  Vs  highly 
crystalline ; both  varieties  are  friable,  particularly  the  former. 
The  Dolomite  is  considered  by  some  to  be  disintegrated  or 
decomposed  felspar. 

The  grey  occurs  in  the  form  of  a large  bed  in  the  Puy  de 
Dome*  in  Auvergne ; the  white  constitutes  the  entire  hill,  Puy 
de  Sarcuay,  in  the  same  neighbourhood,  and  is  sometimes  so 
hard  as  to  be  quarried  as  a building  stone. 

FUSCITE. 

Funcit,  Schumacher. 

This  mineral  is  of  a greyish  or  greenish  black  colour,  and 
opaque ; it  crystallizes  iu  prisms  of  which  the  natural  planes 
are  generally  black  and  sometimes  shining,  and  they  are  often 
closely  aggregated.  It  yields  to  mechanical  division  parallel 
to  the  lateral  planes  of  a rhombic  prism  of  about  87°  and  93*, 
apparently  with  inclined  summits,  in  this  respect  greatly  re- 
sembling the  primary  form  of  augite,  of  which  it  may  perhaps 
prove  to  be  a variety.  Specific  gravity  2.5 — 3.  Before  the 
blow-pipe  it  does  not  melt,  but  becomes  shining,  and  euamel- 
like.. 

It  is  found  at  Kalligeren  near  Arendahl  in  Norway  in  rolled 
masses  of  granular  quartz,  accompanied  by  a small  quantity  of 
felspar  and  carbonate  of  lime. 

IIISINGERITE. 

Hisingcrit,  Berzeliue. 

This  mineral  is  mentioned  (though  but  very  imperfectly  des- 
cribed) by  Leonhard,  as  having  received  its  name  from  Ber- 
zelius. It  appears  to  be  found  massive,  of  a black  colour,  and 
affording  a cleavage  only  in  one  direction  ; in  other  directions 
the  fracture  is  earthy.  Specific  gravity  3.04.  Analysis  by 
Berzelius,  oxide  of  iron  51.50,  silex  27.50,  alumine  5.50, 
oxide  of  manganese  0.77,  a trace  of  magnesia,  loss  of  moisture 
11.75.  Before  the  blow-pipe  it  soon  becomes  attractable  by 
the  magnet ; by  a continuation  of  the  heat  it  is  reduced  to  an 
opaque  drossy  globule  ; with  borax  to  a yellowish  green  glass. 

It  occurs  in  the  cavities  of  calcareous  spar  in  Svarta  parish 
in  Sudermanland. 

* Whence  it*  name  of  Domilc. 
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HOLMITE.*  Dr.  Clarke. 

This  mineral  was  described  by  the  late  Dr.  Clarke  of  Cam- 
bridge. Its  specific  gravity  is  remarkable,  being  3.597.  It 
occurred  in  a mass  in  the  form  of  an  oblique  rhombic  prism. 
It  consisted  of  lime  27,  carbonic  acid  21,  alumine  6£,  silex  6y, 
oxide  of  iron  2P,  and  water  10.  Whence  it  may  be  concluded 
to  be  a variety  of  limestone ; but  its  locality  is  not  known, 
having  been  found  among  the  paving-stones  of  Cambridge. 

IIUMITE.*  Bournon. 

It  occurs  in  very  small  crystals,  which  are  of  a deep  reddish 
brown  colour,  and  transparent  or  translucent,  with  a shining 
lustre.  The  crystals  are  modified  in  an  extraordinary  degree  ; 
their  primary  form  may  be  considered  as  beiug  a right  rhombic 
prism  of  60*  and  120*,  but  they  yield  to  mechanical  division 
parallel  only  to  its  shorter  diagonal,  (i.  e.  to  the  plane  h of  the 
following  figure.) 
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115.10 

It  is  found  on  Somma  with  brownish  mica. 


* In  honor  of  the  Rev.  J.  Holme, 
t Huinile,  in  honor  of  Sir  Abraham  Hume. 
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ICE-SPAR* 

Eis-path  W. 

Id  occurs  both  massive  and  in  flattish  crystals,  of  which  the 
primary  form  is  a right  oblique  angled  prism,  differing  but  little 
in  its  proportions  from  a right  rhombic  prism.  It  yields  to 
mechanical  division  parallel  to  all  the  primary  planes,  but  with 
difficulty  parallel  to  the  plane  T,  easily  to  P and  M of  the  fol- 
lowing figures.  It  is  transparent  or  translucent,  and  of  a grey 
or  greyish-white  colour — occasionally  it  is  said  yellowish  or 
greenish-white.  It  possesses  a shining  lustre,  and  is  very  brittle. 
Ithas  not  been  analysed.  According  to  Berzelius,  under  the 
blow -pipe  on  charcoal  it  becomes  vitreous,  semi-transparent 
and  white,  and  fuses  with  difficulty  on  the  edge  into  a blebby 
semi-transparent  glass ; with  borax  into  a diaphanous  glass. 


Primary. 
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It  occurs  at  Mont  Somma  near  Naples  with  nepheline,  meio- 
nite,  mica,  and  hornblende. 


KNEBELITE.+ 

• • « * ■ 

This  mineral  was  described  by  Lenz.  It  is  of  a grey  colour 
spotted  with  dirty  white,  brownish  red,  brown  and  green  : it  is 
massive,  but  the  surface  is  cellular  and  uneven  ; and  both  in- 
ternally and  externally  it  is  glistening ; the  fracture  is  imper- 
fectly conchoidal ; it  is  opaque,  hard,  brittle,  and  difficultly 
frangible.  Specific  gravity  3.714.  Analysis  by  Dobereiner, 
silex  32.5,  protoxide  of  iron  32.0,  protoxide  of  manganese  35.0. 
No  locality  is  given. 

* Ice-spar  from  its  possessing  a considerable  resemblance  to  ice,  both  ex- 
ternally, and  in  brittleness. 

+ After  Major  Von  Knebel,  who  presented  tlte  mineral  to  Dobereiner. 
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KONILITE* 

Dr.  MacCulloch. 

It  occurs  in  the  form  of  a loose  white  powder,  somewhat 
coarser  than  the  silex  obtained  from  silicated  alkalies ; it.  is 
gritty  between  the  teeth,  but  not  so  hard  as  to  scratch  glass. 
Before  the  blow-pipe,  it  melts  immediately  into  a transparent 
colourless  bead,  with  apparently  the  same  facility  as  glass. 
On  attempting  to  aualyse  a very  minute  quantity,  it  was  proved 
to  consist  chiefly  of  silex  ; a small  quantity  of  lime  was  taken 
up  by  the  muriatic  acid,  but  its  fusibility  was  not  destroyed, 
which  however  was  the  case  when  treated  with  sulphuric  acid. 
It  does  not  effervese  with  acids ; neither  alkali,  nor  boracic 
acid,  nor  any  trace  of  metallic  matter  was  found  in  it  Dr. 
MacCulloch,  the  scientific  discoverer  of  this  mineral,  however, 
observes  that  it  is  difficult  to  account  for  its  great  fusibility, 
unless  it  should  contain  the  new'  alkali. 

It  is  found  in  the  valley  of  Glen  Farg,  and  in  the  Isle  of 
Mull,  filling  irregular  cavities  in  amygdaloid,  and  is  accom- 
panied by  analcime,  mesotype,  prehnite,  and  calcareous  spar ; 
and  there  was  no  appearance  of  decomposition  in  the  accom- 
panying minerals.  It  has  since  beeu  found  in  the  Isle  of  Sky, 
and  in  the  Kilpatrick  hills. 


LIGURITE.+ 

Ligurit,  Leonhard. 

This  mineral  is  described  as  occurring  in  oblique  rhombic 
prisms  of  140*  and  40°,  sometimes  modified,  of  an  apple  green 
colour,  and  occasionally  speckled  externally.  Its  fragments 
are  uneven  and  transparent,  with  a vitreous  lustre.  When 
powdered  it  is  of  a greyish  white  colour.  Specific  gravity 
3.49.  Analysis  by  Viviani,  silex  57.45,  alumine  7.36,  lime 
35.30,  magnesia  3.56,  oxide  of  iron,  3.00,  oxide  of  manga- 
nese, 0.50.  It  is  not  electric  either  by  heat  or  friction,  and 
does  not  emit  any  phosphorescence  on  live  coals. 

It  occurs  in  a sort  of  talcose  rock,  on  the  banks  of  the  Stara 
in  the  Apennines. 

According  to  Leonhard,  it  is  considered  as  a gem  in  regard 
to  colour,  hardness,  and  transparency,  and  superior  to  the 
chrysolite. 

« 

* Konilite,  from  the  Greek,  in  arllusion  to  it*  form  of  a powder.  * • 

f Ligurite,  after  Liguria,  the  country  in  which  it  i»  found. 
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LIMBI LITE.  Saussure. 


It  is  described  as  being  compact,  and  of  a honey  yellow 
colour.  It  scratches  glass  easily ; and  melts  into  a compact 
black  enamel. 

It  occurred  in  the  form  of  irregular  grains  in  the  volcauic 
hill  of  Limbourg. 

MARGARITE. 

This  mineral  is  in  the  mass  of  a greyish  white  colour,  and 
occurs  in  very  smull  crystalline  laminae,  intersecting  each  other 
in  every  direction.  The  laminae  divide  readily  in  one  direction. 
It  so  very  much  resembles  silvery  mica,  that  it  may  be  con- 
sidered as  doubtful  whether  it  is  only  a variety  of  that  sub- 
stance. 

It  has  lately  been  brought  into  the  country  from  this  Tyrol ; 
it  is  accompanied  by  a > green  substance  which  appears  to  be 
chlorite. 

MELILITE  H.  Bt  * 


This  mineral  occurs  in  small  square  prisms,  of  which 
the  lateral  edges  are  mostly  replaced.  Internally  the  crystals 
are  of  a honey  yellow  or  orange  colour;  externally  they  are 
usually  coated  by  oxide  of  iron  of  a yellowish  brown  colour; 
they  give  sparks  by  the  steel. 


Pon  M orM'..  90. *00' 

MonM' 90.  00 

M or  M'  on  d . . 135.  00 


. It  has  only  been  found  at  Capo  di  Bove  near  Rome,  in  the 
fissures  of  a compact  black  lava,  with  pseudo-sommite. 


NECRONITE. 

Dr.  Hayden. 

. It  occurs  only  in  small  masses,  occasionally  presenting  some 
appearances  of  regular  external  form,  and  of  a clear  white,  or 
bluish-white  colour,  and  somewhat  silky  lustre  externally.  It 
is  of  about  the  same  hardness  as  felspar,  which  it  much  re- 

* Melilite,  from  its  being  of  a honey  yellow. 
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sembles  internally,  and  of  which  it  may  perhaps  prove  to  bo 
only  a variety:  like  that  mineral,  it  is  mechanically  divisible  in 
two  directions  at  right  angles  to  each  other,  and  presents  some 
imperfect  indications  of  cleavage  in  a direction  oblique  to  the 
preceding.  In  the  mass  it  is  opaque,  but  when  reduced  to 
thin  laminae,  it  is  translucent  or  transparent.  It  possesses  a 
disagreeable  odour : * it  is  said  to  be  infusible  alone,  and  not 
to  have  exhibited  any  change  by  exposure  to  the  heat  of  a 
smith’s  furnace,  and  is  not  affected  by  acids. 

It  is  found  in  primitive  limestone,  accompanied  by  brown 
mica,  21  miles  from  Baltimore  in  North  America. 

The  limestone  has  been  chiefly  employed  in  Washington’s 
monument. 

OMFIIACITE. 

Omphncii,  Werner. 

This  mineral  occurs  in  masses  composed  of  small  crystalline 
filaments,  of  which  the  colour  is  green  of  various  shades  of 
intensity,  most  frequently  a deep  grass  green.  It  is  translucent, 
and  in  small  fragments  nearly  transparent ; it  yields  to  mecha- 
nical division  parullel  to  the  sides  of  a rhombic  prism,  but  not 
of  sufficient  regularity  and  brilliancy  for  the  use  of  t:;e  reflec- 
tive-goniometer. It  is  supposed  to  be  a variety  of  hornblende. 

, It  is  found  with  actynolite,  with  which  it  is  often  intermixed, 
and  with  garnet  and  mica,  near  Hoff  in  Buireutii,  and  in  the 
Tyrol. 

PICROLITE.  Ilausmann. 

It  is  described  as  occurring  massive,  and  of  a green  or  yellow 
colour : its  fracture  is  splintery,  passing  into  flat  conchoida), 
sometimes  the  structure  is  fibrous  : internally  it  is  dull,  or 
glimmering  and  pearly:  it  is  translucent  on  the  edges,  brittle, 
has  a meagre  feel,  and  is  infusible.  It  is  said  to  be  principally 
composed  of  carbonate  of  magnesia.  No  locality  is  given. 

SPHjERULITE.-f 

Spha'rulit,  Breithaupt. 

It  occurs  in  small  roundish  masses,  sometimes  aggregated  in 
the  botryoidal  form : also  it  is  said  in  fibrous  coucreclions. 
The  colour  is  brown  of  various  shades.  It  possesses  no  re- 
gular cleavage,  ami  the  surfaces  produced  by  fracture  are  dull 
or  scarcely  glimmering:  it  is  nearly  or  quite  opaque,  even  on 

* Whence  Necronite,  from  the  Greek,  in  allusion  lo  that  quality. 

+ Spha'rulit,  doubtless**  from  its  occurring  in  spherical  masse*. 
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the  edges,  and  of  about  the  same  hardness  as  quartz.  Specific 
gravity,  2.50.  It  is  infusible  or  nearly  so,  before  the  blow- 
pipe. 

It  occurs  in  pitchstone  and  pearlstone  in  Iceland,  Saxony, 
and  Scotland. 

SIDERITE. 

Bernhardi  and  Tromadorff. 

This  mineral  is  compact,  of  a greyish  or  greenish  blue  co- 
lour, is  nearly  as  hard  as  quartz,  and  possesses  a resinous  or 
waxy  lustre ; it  is*translucent  on  the  edges.  It  has  sometimes 
been  confounded  with  the  lazulite. 

It  occurs  in  the  neighbourhood  of  Golling,  near  Salzburg,  in 
granular  gypsum;  its  surface  is  sometimes  covered  by  a reddish 
yellow,  or  bluish  earthy  oxide  of  iron. 

SIDEROCLEPTE.  Saussure. 

This  substance  is  massive,  translucent,  of  a yellowish  green 
colour,  and  often  yields  to  the  nail ; its  lustre  is  weak  and 
somewhat  greasy.  It  is  infusible  under  the  blow-pipe,  but 
becomes  of  a deep  brilliant  black. 

It  was  found  by  Saussure  in  the  cavities  of  the  volcanic  lava 
of  Brisgaw,  in  the  form  of  round  or  botryoidal  masses,  which 
sometimes  appeared  to  consist  of  concentric  coatings. 

In  some  of  its  characters  it  nearly  resembles  the  chlorophante 
of  Dr.  MacCulloch. 


SORDAWALITE. 

Sordawnlit,  Nordenskiold,  Leonhard. 

I his  mineral  is  described  as  being  nearly  black,  rarely  grey  or 
green,  but  as  being  sometimes  by  atmospherical  action  exter- 
nally of  a red  colour.  It  is  opaque,  compact,  and  its  fracture  is 
conchoidal:  it  is  harder  than  apatite,  but  is  scratched  by  quartz, 
and  its  powder  is  of  a grey  colour.  Specific  gravity  2.58. 
Analysis  by  Nordenskiold,  silex  49.40,  alumine  18.17,  magne- 
sia, 10.67,  protoxide  of  iron,  18.17,  phosphoric  acid  2.63. 
water  4.38. 

It  occurs  forming  a considerable  bed  on  ordinary  trap,  and 
between  it  and  clay,  or  clay  ironstone  (?)  at  Sordawala*  in 
the  government  of  Wibourg. 


* 


Whence  Sordawalite. 


l 
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THULITE. 

A mineral  has  lately  been  brought  from  Tellemarken  in 
Norway  (?)  under  the  name  of  Thulitc  ; but  no  account  of  it 
has  yet  been  made  public  in  this  country.  It  occurs  in  crys- 
talline masses  approaching  in  colour  to  a rose-red,  and  yielding 
to  mechunical  division  parallel  to  the  lateral  planes  of  a rhom- 
bic prism  of  0>7''.$Q'  & 92".30/  by  the  rellective  goniometer.  It 
is  not  so  hard  as  quartz,  which  scratches  it,  and  it  yields  to  the 
knife,,  though  with  some  difficulty,  affording  a greyish  white 
powder.  It  is  sometimes  involved  in  the  same  mass  with 
transparent  quartz,  translucent  and  nearly  colourless  fluor,  and 
greenish  idocrase. 

WOLLASTONITE.  Leman. 

This  substance  occurs  in  the  lava  of  Capo  di  Bove,  near 
Rome,  in  small  masses,  externally  of  a brownish  tinge,  inter- 
nally transparent  and  colourless,  or  of  a flesh  colour,  highly 
crystalline,  and  yielding  readily  to  mechanical  division  in  the 
same  directions,  and  affording  the  same  measurements  by  the 
reflective  goniometer,  as  those  of  tabular  spar,  of  which  it  can 
scarcely  be  said  to  be  a variety.  It  is  therefore  to  be  hoped 
that  the  name  given  by  Leman  to  this  substance,  in  honour 
of  Dr.  Wollaston,  will  be  abandoned ; and  that  we  shall  ere  long 
find  the  designation  of  Wollastonite,  in  honour  of  one  who  has 
done  much  for  almost  every  department  of  science,  appropriated 
to  some  mineral  of  a less  questionable  nature;  for  this  has  in 
turn  been  supposed  to  be  a new  substance — a variety  of  felspar 
— of  hornblende — of  meionite — and  finally,  tabular  spar. 

ZEAGONITE.  ABRAZITE*  GISMONDINE. 

Zcugonit,  Abrazite,  Gismondin,  Leonhard. 

This  substance  occurs  in  semi-globular  masses,  and  In  crys- 
tals in  the  form  of  an  octohedron  with  a square  base,  the 
edges  of  the  base  being  sometimes  replaced  by  planes.  It  is 
of  a greyish  white  colour,  occasionally  with  a tinge  of  blue, 
rarely  of  red.  The  substance  here  figured,  and  which  waa 
brought  into  this  country  under  the  name  of  aragonite,  is  so 
soft  as  to  yield  to  the  pressure  of  the  nail  ; but  the  zeagonite 
is  described  by  Brieslak,  as  being  hard  enough  to  scratch  glass ; 
it  is  brittle,  and  the  fracture  is  conchoidal.  It  varies  from 

* Abrazite,  in  allusion  to  its  not  effervescing  in  acid,  and  becoming  fusible 
b«  fore  the  bloaf-pipe  without  melting ; Gismondine,  in  honor  of  Gisinondix 
w ho  first  noticed  it. 
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translucent  to  transparent.  Analysis  by  Carpi,  silex  41.4, 
lime  48.6,  alumine  2.5,  magnesia  1.5,  oxide  of  iron  2.5. 
Before  the  blow-pipe  it  emits,  according  to  Brieslak,  a phos- 
phorescent light,  loses  it  lustre,  and  becomes  friable  without 
melting.  By  the  action  of  acids  it  is  reduced  to  a jelly  with- 
out effervescence. 


P on  P' 122L5S' 

P'  on  P" 85  .40 


It  is  found  iu  the  cavities  of  volcanic  rocks,  with  calcareous 
spar,  at  Capo  di  Bove  near  Home. 

For  the  preceding  figure  and  measurements,  I am  indebted 
to  II.  J.  Brooke,  Esq.  but  it  seems  needful  to  add,  that  a sub- 
stance brought  by  Ashhurst  Majendie,  Esq.  from  Italy,  under 
the  name  of  zeagonite,  with  the  above  locality,  and  in  the 
form  of  four  octohedrons  simply  attached  to  each  other,  yielded 
by  the  rellective  goniometer  the  measurement  of  96°.30r/cnl>". 

ZURL1TE* 

Zurlit,  Leonhard. 

It  is  described  as  occurring  iu  rectangular  prisms,  occasion- 
ally llattish,  rough  externally,  and  with  convex  surfaces ; also 
in  botryoidal  masses : its  fracture  is  said  to  be  conchoidal,  pas- 
sing into  uneven,  internally  compact,  with  a corneous  texture : 
colour  asparagus  green  ; yields  to  quartz  and  to  the  knife,  but 
emitting  sparks  by  the  steel.  Specific  gravity  3.274.  Before 
the  blow-pipe  it  is  reducible  with  borax  into  a blackish  glass. 

. Occurs  on  Mount  Vesuvius  with  calcareous  spar,  aud  was 
discovered  by  Remondini. 

* According  to  Leonhard,  in  honour  of  Ritter  Zurlow. 


NATIVE  METALS  AND  METALLIFEROUS 

MINERALS. 


Including  such  Metals  as  arc  found  nearly  pure  in  the  native 
state  ; or  variously  combined  zoith  other  substances,  forming 
metalliferous  ores  ; as,  zeilh  other  metals,  zeith  sulphur,  zoith 
oxygen:  also  in  the  state  of  oxides,  mineralized  by  acids; 
beginning  zvith  the  oldest  and  most  universally  diffused  of  the 
metals,  Iron ; (see  Introduction.) 


IRON.  • " 

» » • 

The  ores  of  Iron  are  numerous;  but  as  the  greater  number 
of  them  have  not  been  analysed,  they  are  scarcely  susceptible 
of  a satisfactory  arrangement. 


NATIVE  IRON. 

Gediegen  Eisen  W.  Fer  natif  H.  Terrestrial  native  Iron  J.  Massive 

native  Iron  A. 

It  is  described  as  being  of  a lighter  colour  than  common  iron ; 
being  either  steel-grey,  or  of  the  colour  of  platina,  with  a metallic 
lustre ; it  appears  to  have  been  found  massive,  in  thin  plates, 
ramose  and  cellular;  and  opaque,  hard,  malleable,  flexible,  and 
magnetic.  That  of  Kamsdorf  in  Saxony,  consisted  of  iron  92.50, 
lead  6.0,  copper  1.50:  Klaproth. 

It  occurred  in  the  form  of  a ramose  stalactite  covered  by 
brown  fibrous  oxide  of  iron,  mingled  with  quartz  and  clay,  in  a 
vein  traversing  the  mountain  of  gneiss,  called  Oulle,  near  Gre- 
noble in  France.  In  a gangue  of  brown  garnets,  near  Steinbach 
in  Saxony.  In  a vein  at  Eibcstock  in  Saxony.  At  Kamsdorf  in 
Saxony,  a mass  of  brown  oxide  of  iron  mingled  with  spathose 
iron  and  sulphate  of  barytes,  contained  native  iron  disseminated 
through  it. 
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The  two  following  substances  are  ranked  with  native  iron. 

Native  Volcanic  Iron  (Fer  natif  volcanique  II.)  was  discovered 
in  a ravine  formed  by  torrents  across  the  lava  and  scoiias 
of  the  mountain  of  Graveneire,  in  the  department  of  Puy 
de  Dome  in  France.  It  is  also  said  that  pseudo-volcanic 
steel  (acier  pseudo-volcanique  H.),  was  found  a league  and 
a half  from  Neiss,  in  a place  called  la  Bouiche,  in  the  de- 
partment of  Allier,  near  a coal  mine,  which  appeared  to 
have  taken  fire  spontaneously. 

Ntdivc  Meteoric  Iron.  Fer  natif  meteorique  H.  It  is  of  a pale 
steel-grey,  but  is  usually  covered  by  what  appears  to  be  a 
coating  of  brown  oxide  of  iron.  It  is  commonly  massive, 
but  is  described  as  having  been  observed  in  the  form  of  the 
octohedron.  It  has  a metallic  lustre,  is  flexible  but  not 
elastic,  is  malleable,  and  very  tough.  Specific  gravity 
6.48 — 7.40.  That  of  Siberia  consists  of  metallic  iron  98.5, 
nickel  1.5.  That  of  Agram  contains  3.5  of  nickel : that 
of  Mexico  3.25;  most  if  not  all  of  those  which  have  been 
analysed  contain  that  metal,  and  some  of  them  chrome, 
Stromeyer  detected  the  presence  of  cobalt  in  a specimeu 
taken  from  the  great  mass  at  the  Cape  of  Good  Hope ; but 
could  not  discover  it  in  those  of  Siberia  and  Bohemia. 

It  has  been  found  on  different  parts  of  the  earth : but  the 
ouly  mass  that  is  said  to  have  been  seen  to  fall  from  the 
atmosphere,  is  that  which  fell  at  Hraschina,  near  Agram  in 
Croatia;  it  is  described  as  having  appeared  in  the  air  like 
a globe  of  fire.  If  this  be  authentic,  there  will  be  reason 
to  conclude,  from  the  great  similarity  in  the  constituents  of 
the  various  masses  found  in  different  countries,  that  they 
have  one  common  origin. 

Of  the  mass  found  in  Siberia,  we  have  the  best  account. 
It  was  found  by  Professor  Pallas  on  the  top  of  a mountain, 
on  which  there  was  a considerable  bed  of  magnetic  iron- 
stone, on  the  banks  of  the  river  Jenisei.  It  weighed  1680 
Russian  pounds,  and  possesses  some  of  the  important  cha- 
racters of  pure  iron,  as  malleability  and  flexibility,  and  was 
reported  by  the  inhabitants  to  have  fallen  from  the  sky. 

The  mass  found  in  the  Vice-royalty  of  Peru  in  South 
America,  was  described  by  Don  Rubin  de  Ceiis:  it  weighed 
about  fifteen  tons ; it  was  compact  externally,  and  was 
marked  with  impressions  as  if  of  hands  and  feet,  but  much 
larger,  and  of  the  claws  of  birds ; internally  it  presented 
many  cavities;  it  was  nearly  imbedded  in  white  clay,  and 
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the  Country  round  it  was  quite  flat  and  without  water.  It 
contains  10  per  cent,  of  nickel.  Lately,  however,  some 
reason  has  appeared  for  supposing  that  this  mass  was  in 
fact  only  a part  of  a large  and  extensive  vein  of  native  iron  ; 
and  if  so,  it  is  remarkable  that  it  should  contain  so  large  a 
proportion  of  nickel. 

A mass  was  found  in  the  desert  of  Sahra  in  Africa.  It 
yielded  4 per  cent,  of  nickel.  Other  masses  have  been 
found  in  Africa,  in  Mexico  and  in  North  America.  The 
latter  was  found  near  the  Red  River  in  Louisiana.  It  ex- 
ceeds 3000  lbs.  in  weight,  and  is  covered  by  a blackish 
crust.  In  its  cavities  were  found  crystals  in  the  form  of 
the  octohedron,  the  largest  of  which  is  more  than  half  an 
iuch  in  length.  It  is  very  compact. 

The  masses  of  Siberia  and  South  America  above  men- 
tioned W'ere  not  compact  iron,  but  enclosed  roundish  masses 
of  a greenish  yellow  semi-transparent  substance  resembling 
olivin.  (See  Meteoric  Olivin.) 

Iron  has  also  been  found  entering  into  the  composition 
of  those  stony  masses  w hich  have  been  seen  to  fall  from  the 
atmosphere  in  various  parts  of  the  world,  and  even  in  our 
own  country,  termed  meteoric  stones  or  aerolites.  For  a 
well  authenticated  account  of  one  which  fell  in  the  north  of 
England,  and  which  is  now  in  the  possession  of  J.  Sowerby, 
Meade’s-place,  Lambeth ; see  his  cc  British  Mineralogy.” 

it 

ARSENICAL  IRON.  MISPICKEL. 

Fer  arsenical  H.  Bt. 

It  is  nearly  of  a tin-white  colour,  sometimes  with  a tinge  of 
yellow.  It  occurs  massive,  acicular,  and  crystallized  in  the  form 
of  a right  rhombic  prism,  parallel  to  whose  planes  it  may  be 
cleaved,  (to  the  lateral  planes  most  readily),  affording  by  the 
planes  so  produced  angles  of  111°  12'  and  68°  48'  by  the  reflec- 
tive goniometer ; this  prism  is  considered  to  be  the  primary 
form  of  the  crystals  of  mispickel,  which  exhibit  about  40  va- 
rieties of  form.  The  cross  fracture  is  uneven,  with  a metallic 
lustre.  It  gives  fire  with  the  steel,  and  the  sparks  are  attended 
with  a little  train  of  white  smoke,  having  the  odour  of  garlic. 
Specific  gravity  5.6  to  6.50.  It  consists  of  iron  58.9,  arsenic 
42.1.  Berzelius  found  more  arsenic  than  iron.  Before  the 
blow-pipe  on  charcoal,  it  gives  out  a copious  arsenical  vapour, 
without  destroying  the  form  of  the  crystal,  which  afterwards 
attracts  the  magnetic  needle. 
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Fig.  1.  The  primary;  a right  rhomhic  prism.  Fig.  2,  the  same,  of  which 
each  terminal  plane  is  ia  part  replaced  by  two  planes  slightly  inclining  on 
the  acute  angles  of  the  prism.  Fig.  3 exhibits  the  primary  prism  modified 
by  triangular  planes  replacing  each  obtuse  solid  angle:  these  planes  are 
further  advanced  in  fig.  4,  and  still  further  in  fig.  5 ; having  totally  replaced 
the  terminal  planes,  and  reduced  the  lateral  planes  to  triangles,  meeting  two 
and  two  at  the  acute  edges  of  the  prism. 


M on  M Ill®  12' 

P on  M or  M 90.00 

M on  a 136.20 

c3  117.  2 

c4  116.10 

a on  tt  121.52 

cl  on  ^l  over  P ..... . 154.56  H 

c2  on  cl' 142.00  eg 

c3  on  c3; 118.  5 

c4  on  c4  79.30 

c4  on  c4*  100.30 


It  chiefly  occurs  in  the  veins  and  beds  of  primitive  mountains, 
and  is  associated  with  the  ores  contained  in  their  veins.  It  oc- 
curs in  Bohemia,  Saxony,  &c. 

In  Cornwall,  with  oxide  of  tin  in  many  if  not  most  of  its  mines ; 
with  the  ores  of  copper;  and  occasionally  imbedded  in  chlorite ; 
as  in  Relistian  mine. 

Argentiferous  Arsenical  Iron.  Weisserz  W.  Fer  arsenical 
argentifere  H.  It  is  whiter  than  pure  arsenical  iron,  being 
of  a somewhat  silvery  white;  but  agrees  with  it  in  all  its 
other  characters,  except  that  it  contains  silver  in  the  pro- 
portion of  1 to  15  per  cent.  That  of  Andreasberg  consists 
of  44  of  iron,  35  of  arsenic,  1 3 of  silver,  and  4 of  antimony. 
Klaproth. 

At  Frey  berg  and  Braunsdorf  in  Saxony,  it  is  worked  for 
the  silver  it  contains. 

..  According  to  Brongniart,  arsenical  iron  sometimes  con- 
tains gold,  and  even  cobalt  in  small  proportion,  without 
any  sensible  alteration  of  its  external  characters. 
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IRON  PYRITES  * 

#-  • 

Schwefalkies  W.  Fer  sulphure  H.  Bt.  Pyrite  martiale  Br. 

Its  ordinary  colour  is  brass  yellow,  sometimes  approaching 
to  bronze-yellow,  occasionally  to  steel-grey ; it  is  often  brownish 
or  brown  owing  to  decomposition.  It  occurs  disseminated  in 
rocks,  veins,  and  beds,  investing  other  minerals,  and  sometimes 
enclosed  in  them;  also  amorphous,  mamillated,  globular,  cellular, 
stalactitical,  pseudomorphous,  capillary,  and  crystallized  in  the 
cube  and  octohedron,  and  in  forms  common  to  them  both  as 
primary  crystals.  It  yields  to  mechanical  division  parallel  to 
all  the  planes  of  the  cube  and  regular  octohedron,  affording 
surfaces  sufficiently  brilliant  for  the  use  of  the  reflective  gonio- 
meter; but  with  the  greatest  ease  and  brilliancy  parallel  to 
those  of  the  cube,  which  has  been  adopted  as  the  primary  form ; 
its  cross  fracture  is  granular  or  uneven,  sometimes  approaching 
the  conchoidal ; it  is  brittle,  but  does  not  yield  to  the  knife, 
which  serves  at  once  to  distinguish  it  from  copper  pyrites,  which 
yields  readily  to  it.  Specific  gravity  4.6— 4.8.  A crystal- 
lized specimen  yielded  to  Hatchett,  iron  47.85,  sulphur  52.15. 
It  gives  sparks  with  the  steel,  sometimes  with  a sulphureous 
odour.  Before  the  blow-pipe  it  melts,  giving  out  the  same 
odour,  and  leaving  a blackish  slag  which  is  magnetic. 

No  difference  in  composition  or  cleavage  has  been  found  be- 
tween those  cubic  crystals  which  are  striated,  and  those  which 
arc  not. 


The  1st  fig.  the  primary ; the  2d  the  same,  its  solid  angles  replaced ; 
the  3d  more  deeply,  passing  into  the  cube)  4th,  the  cube;  5th,  the 
primary,  each  solid  angle  replaced  by  two  planes ; which  are  iucreased 
in  fig.  6,  and  complete  in  fig.  7,  and  connected  with  the  planes  of  the  cube 
in  fig.  8. 


* Pyrites,  from  the  Greek,  in  allusion  to  its  giving  sparks  when  struck. 
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The  above  figure  and  the  following  measurements  are  given  on  the  authority 


of  Haiiy. 

Pod  P'orP' 90<,00'.00"00"' 

* P P'  or  P"  on  a,  P or  P'  on  a',  or  P or  PH  on  a"....  125.15.52.00 

P or  P'  on  «,  P'or  P"  oft  d,  or  P or  P"  on  e" 135.00.00.00 

Ponil,  P'onil',  or  P"onil» 150.47.40.00 

P on  >4,  P'  on  14',  or  P"  on  1 4" 143. 18.  3.00 

Pon*l\  P'onfcl,  or  P«onJtl" 146.18.38.00 

P on  *2  or  *2',  P'  on  *2"  or  *2"\  or  P on  *2"" . . 153.26.  5.30 

a on  a'  or  a!1  109.28.16.00 

m on  e,  dy  or  e" . 144.44.  8.00 

*5,  15'  or  i5" 157.47.33.00 

— — 1 3,  a 3'  or  IS" 164.12.24.00 

*2,  k 2'  or  *2"' 140.46.  7.00 

<5  on  1 5',  »5'  on  i5",  15"  on  15"'  146.26.33.00 

i*4  on  i V,  14'  on  14",  14"  on  «*4  141.47.12.00 

i4onil,  *4/  on  t I',  or,  14"  on  » 1" 139.18.13.00 

«4,onife2,  14  on  *2"",  or,  14"  on  *2" 162.48.34.00 

*2  on  d,  k 2"  on  c",  or,  *2""  on  e 169.19.46  00 

* on  *2',  *2",  or  *2'" 126.52.11.00 


It  is  universally  diffused. 

Radiated  Iron  Pyrites.  Fer  sulfure  radie  H.  This  occurs  in 
masses  of  various  forms,  generally  globular,  with  a fibrous 
structure  : it  appears  to  consist  of  email  crystals  radiating 
from  a centre  ; the  terminations  of  the  crystals,  which  are 
commonly  octohedral,  forming  the  surface  of  the  mass,  which 
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often  is  brown  from  decomposition : or  the  crystals  are 
sometimes  jagged  on  their  edges  (Fer  sulfure  dentele  H), 
and  disposed  in  a somewhat  radiating  form  ( Cock's-comb 
pyrites .) 

Hepatic  Pyrites.  Fer  sulfure  epigene.  It  occurs  in  many* 
if  not  most  of  the  forms  assumed  by  common  pyrites.  Ex- 
ternally it  is  of  a liver-brown  colour  (whence  its  name) ; 
internally  it  is  of  a steel-grey,  with  more  or  less  lustre,  but 
is  sometimes  brown  between  the  lamina?.  Its  colours  ap- 
pear to  arise  from  the  progress  of  decomposition,  which, 
owing  to  some  cause  that  has  not  been  explained,  proceeds 
often  so  far  a&  to  divest  the  substance  of  internal  metallic 
lustre,  without  altering  its  form.  In  other  varieties  the 
form  is  destroyed  by  this  process;  the  sulphur  absorbs 
oxygen  from  the  air,  and  passing  into  the  state  of  sulphuric 
acid,  combines  with  other  substances,  or  with  the  iron  of  the 
pyrites,  forming  sulphate  of  iron  ; which  often  appears  on 
the  surface  of  the  mass  (which  cracks  and  falls  to  pieces) 
in  the  form  of  white  silky  efflorescences.  By  this  process 
the  iron  is  often  left  in  the  state  of  red  or  brown  oxide, 
frequently  in  the  form  of  a powder. 

Hepatic  pyrites  occurs  iu  veins  in  primitive  rocks,  in 
most  European  countries,  and  in  North  America. 

Arsenical  Iron  Pyrites.  Fer  sulfur^  arsenicale  II.  It  is  of  a 
paler  yellow  colour  than  common  iron  pyrites,  passing, 
according  to  the  proportion  of  arsenic  contained  in  it,  into 
* steel-grey.  When  struck  with  the  hammer,  and  also  be- 
fore the  blow-pipe,  it  yields  arsenical  as  well  as  sulphu- 
reous vapours.  Sometimes  it  is  magnetic. 

It  occurs  with  common  pyrites,  sometimes  with  arsenical 
cobalt. 

Auriferous  Iron  Pyrites.  Fer  sulfure  aurifere  II.  It  is  of  a 
deep  yellow  colour,  and  occurs  in  grains,  also  crystallized 
in  the  form  of  the  cube,  of  which  all  the  planes  are  deeply 
striated,  and  sometimes  partially  decomposed  on  the  sur- 
face. The  quantity  of  gold  is  but  small,  and  appears  to 
exist,  according  to  the  experiments  of  Bergmann,  enclosed 
iu  the  pyrites  in  the  form  of  small  angular  grains,  aud 
therefore  in  the  state  of  simple  mixture. 

It  is  found  abundantly  in  the  gold  mine  of  Bere9off  in 
Siberia. 

Seleniferous  Iron  Pyrites.  It  is  of  a pale  yellow  colour,  and 
occurs  in  granular  masses,  of  which  the  crystalline  parti- 
cles possess  but  a slight  degree  of  cohesion,  and  which 
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are  externally  more  or  less  coated  by  brittle  crystals  in  the 
ordinary  forms  of  iron  pyrites. 

It  is  found  in  Sweden,  and  in  Bohemia  ; the  above  des- 
cription refers  to  the  latter. 

Pseudomorjyhous  Iron  Pyrites . Fersulfnre  pseudomorphique  H. 
It  occurs  filling  np  the  crevices  of  wood,  and  in  the  form  of 
the  interior  of  certain  fossil  remains,  as  of  ammonites,  &c. 

It  occurs  plentifully  in  the  blue  marie  underlying  the 
chalk  of  England,  as  at  Folkstone,  and  other  places ; and 
also  in  others  of  the  English  strata. 


WHITE  IRON  PYRITES. 

Strahtkies  W.  Fer  sulfurc  bl&nc  If. 


Its  name  was  derived  from  its  colour,  which  is  nearly  tin- 
white,  sometimes  with  a tinge  of  yellow,  more  often  of  grey. 
It  occurs  stalactitical,reniform,botryoidal,  and  in  crystals  which 
are  in  the  form  of  modified  rhombic  prisms,  and  of  very  flat 
crystals,  having  at  first  sight  the  appearance  of  dodecahedrons 
with  triangular  planes,  but  which  however  are  macles,  consist- 
ing of  similar  portions  of  five  crystals,  connected  as  in  the  last 
of  the  three  following  figures:  the  primary  form  is  a right 
rhombic  prism  of  about  106*.  & 73*,  parallel  to  the  planes  of 
which  it  yields  to  mechanical  division.  It  consists  according 
to  Hatchett,  of  more  sulphur  and  less  iron  than  common  pyrites. 
One  specimen  yielded  45.56  of  iron  and  54.34  of  sulphur: 
according  to  the  opinion  of  Berzelius  it  does  not  differ  from 
common  pyrites  in  composition,  as  might  have  been  expected 
from  the  striking  difference  between  the  primary  form  of  this 
mineral  and  that  of  common  pyrites. 

M on  M 106*.  2' 

P on  M or  M ....  90  .00 

cl  161  .24 

c2  160  .48 

c3 130  .00 

Moii  158.42 

c2  on  c3 141  .30 


Primary. 


Made. 


It  occurs  with  common  pyrites,  in  Cornwall,  &c. 
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MAGNETIC  IRON  PYRITES.  " ' ' ' 

Magnetkies  W.  Fer  sulfure  ferrifere  H.  « . , • « * . 

It  is  of  a yellowish  white,  reddish,  or  brow  nish,  and  loses  its 
lustre  by  exposure  to  the  air.  It  occurs  massive,  and  it  is  saul, 
also  crystallized  ; the  Comte  de  Bournon  describes  it  as  occur- 
ring in  irregular  six-sided  prisms  variously  modified  ; the  clea- 
vage being  parallel  to  the  terminal  planes  of  the  prism.  The  J. 
massive  (of  Bavaria)  is  sometimes  of  a lamellar  structure,  yield- 
ing to  cleavage  parallel  to  all  the  planes  of  a regular  six-sided  . 
prism,  the  cross-facture  is  uneven  passing  into  imperfectly 
conchoidal.  It  affects  the  magnetic  needle.  It  contains  less 
sulphur  and  more  iron  than  common  pyrites  and  even  than 
white  pyrites;  affordiug  according  to  Hatchett  63.5  of  iron 
and  36.5  of  sulphur.  In  the  estimation  of  Haiiy  it  contains 
some  iron  which  is  not  combined  with  sulphur,  to  which  its 
magnetic  properties  may  be  owing  ; and  in  the  opinion  of 
Hatchett,  iron  combined  with  less  than  37  per  cent,  of  oxygen, 
may  not  only  affect  the  needle,  but  may  also  receive  aud  retain 


Mon  M' 120*.  00' 

P on  M or  M' 90  .00 

MorM'onrf 150.00 

Pona  133.00 

c 102  .13 

The  above  figure  and  measurements  are  given  on  the  authority  of  the 
Comte  de  Bournon. 

It  is  found  in  Norway,  the  Hirtz,  Silesia,  and  other  Euro- 
pean countries,  and  in  Siberia. 

In  Scotland,  in  some  of  the  Stills  of  Galloway,  and  Aphin  in 
Argyleshire,  and  in  Wales  at  the  base  of  Aloel  Elion  in  Caer- 
narvonshire; also  it  is  said  in  Cornwall. 

OXYDULATED  IRON. 

• Magaeteincnstein  W.  Fer  oxydule  H.  Bt.  Fer  magnetiquc  conunun  Br. 

Magnetic  Iron  ore  J.  A. 

It  occurs  earthy,  compact,  lamelliform,  and  crystallized  in 
the  regular  octohedron,  which  is  considered  to  be  its  primary 
form,  and  in  some  of  its  varieties  ; its  structure  is  imperfectly 
lamellar  parallel  to  the  planes  of  the  octohedron  ; the  fracture 
is  uneven,  or  conchoidal  with  a shining  lustre;  its  colour  is 


magnetic  properties. 
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iron  black,  with  a shining  or  glimmering  metallic  lustre.  Its 
specific  gravity  is  4.4.  It  consists  according  to  Berzelius  of 
28.14  protoxide  of  iron,  and  71.86  of  peroxide  of  iron.  It  is 
highly  magnetic,  with  polarity,  especially  the.massive  (Native 
Loadstone ).  Before  the  blow-pipe  it  becomes  brown,  but 
does  not  melt. 


1 2 3 


Fig.  1.  The  primary ; the  regular  octahedron.  Fig.  2.  The  same,  Of 
which  all  the  edges  are  rcplaoed  by  planes  ; this  replacement  has  proceeded 
further,  and  the  planes  are  complete  in  Fig.  3,  the  rhombic  dodecaho- 
dron. 


P on  P 109\28'.16"  H 

P on  e or  P on  e ...  144  . 44  . 8 . . 
e on  e 120  .00  .00  .. 


It  is  most  commonly  found  in  primitive  countries,  generally 
in  beds  and  large  masses  ; and  is  accompanied  by  hornblende, 
granular  limestone,  and  garnet ; and  occasionally  by  blende, 
all  the  varieties  of  pyrites,  fluate  of  lime,  oxide  of  tiu,  and  sul- 
phuret  of  lead, 

The  mountains  called  Taberg  in  Swedish  Lapland,  and 
Pumachanche  in  Chili,  are  said  to  consist  almost  entirely  of 
oxydulated  iron.  It  is  plentifully  found  also  in  Corsica,  Savoy, 
'Saxony,  Bohemia,  Silesia,  Russia,  and  the  East  Indies.  In 
North  America,  in  beds  in  granitic  mountains,  with  little  in- 
terruption from  Canada  to  New  York,  and  in  many  other 
' tracts. 

It  exists  in  great  abundance  aud  purity  in  Roslagia  in  Swe- 
den, where  it  is  manufactured  into  the  best  bar  iron,  so  much 
sought  after  by  our  manufacturers  of  steel,  though  it  affords 
only  middling  cast  iron.  The  most  highly  magnetic,  that  is 
to  say,  that  in  which  the  action  of  the  two  poles  is  strongest, 
occurs  in  considerable  masses  in  Sweden,  Norway,  China,  &c. 

In  Scotland,  it  occurs  in  serpentine  in  Unst,  one  of  the 
Shetland  Isles.  In  England,  in  the  parishes  of  St.  Roach  aud 
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St.  Stephens,  and  at  Treliswell  near  Penryn  in  Cornwall : crys- 
tallized in  octohedrons  near  Tavistock  in  Devon.  In  Ireland, 
accompanying  native  gold  in  alluvium,  and  in  granite,  in  Wick- 
low. 

Earthly  Oxydulated  Iron.  Feroxydule  fuligineux  H.  Earthy 
Magnetic  iron  ore  J.  It  occurs  massive,  of  a bluish  black 
colour,  and  is  dull,  soft,  opaque,  and  gives  out  the  argilla- 
ceous odour,  when  breathed  on.  It  is  supposed  to  be  a 
variety  of  massive  oxydulated  iron  ore  in  a state  of  decom- 
position. It  is  found  in  the  mines  of  Arendahl,  and  in 
that  of  Eiserfeld  in  Siegen. 

Titaniferous  Oxydulated  Iron.  Fer  oxydule  titanifere  If. 
Iron  sand  J.  Sandy  Magnetic  iron-ore  A.  It  occurs  in 
rounded  and  angular  grains,  and  in  small  octohedral  crys- 
tals of  an  iron-black  colour  and  glimmering  lustre  exter- 
nally ; internally  of  a brilliant  metallic  lustre  ; the  frac- 
ture is  conchoidal : it  is  brittle,  and  yields  to  the  knife. 

Specific  gravity  4.6 4.9.  It  consists  of  oxide  of  iron 

85.50,  oxide  of  titanium  14.0,  manganese  0.50,  Klap- 
roth. It  is  very  magnetic.  Berzelius  is  said  to  have  found 
titanium  in  the  iron  ore  of  Elba.  Alone  before  the  blow- 
pipe it  is  unalterable.  • 

It  is  found  imbedded  in  rocks,  but  more  ronttno'dy  »n 
the  sands  of  rivers  and  the  9ea-coast. 

It  occurs  in  porphyry  in  Bohemia,  and  in  chlorite-slate 
at  Westhaven  in  Connecticut,  North  America-  In  the 
form  of  loose  sand  in  Meissen  in  Saxony,  with  hyacinth, 
kerine,  nigrine,  &c. ; on  the  banks  of  the  Elbe;  at 
Treblitz  and  Posedlitz  in  Bohemia,  with  rolled  pieces  of 
basalt,  sapphire,  and  hyacinth  ; at  Buzzoli  near  Naples, 
with  pumice,  lava,  &c  ; in  Puy  de  Dome,  in  France,  with 
hyacinth,  (Volcanic  sand)  ; also  in  Corsica,  and  many 
other  places. 

In  England  ; in  a diallage  rock  near  Gwendra,  on  the 
southern  coast  of  Cornw  all ; and  at  Hunstanton  in  Norfolk. 
Magnetic  iron  sand,  mixed  with  iserine,  oozes,  after 
heavy  rains,  from  a coherent  sand  lying  beneath  a bank 
of  clay  on  the  shore  of  the  Mersey  opposite  to  Liverpool, 
and  may  be  traced  for  several  miles  along  the  coast.  In 
Scotland,  in  trap  rocks  in  Ftfeshire;  in  the  river  Dee  in 
Aberdeenshire  ; in  Argyleshire ; the  Isle  of  Sky.  In 
Ireland  at  Arklowr  near  Wicklow  in  alluvium  with  native 
gold. 

Chromiferous  Oxydulated  Iron.  A substance  consisting  of  98 
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of  protoxide  of  iron  and  2 of  chrome,  and  which  has  there* 
fore  been  termed  Chromiron , has  been  found  in  the  sand  of 
the  river  Rhine  : it  is  accompanied  by  particles  of  quartz, 
iron-stone,  mica,  and  argentiferous  gold. 

SPECULAR*  IRON. 

Eisenglana  \V.  Feroligiste*  H.  Bt.  Fer  speculaire  Br.  Iron  glance  J. 

Var.  of  red  Iron  ore  A. 

It  i$  considerably  magnetic,  especially  the  highly  crystalline, 
but  does  not,  like  oxydulated  iron,  attract  iron  filings.  It 
occurs  lumelliforin,  and  crystallized  iu  many  forms  which  are 
derived  from  a slightly  acute  rhomboid  of  86°  10'  and  93°  507', 
by  the  reflective  goniometer  from  planes  produced  by  mechan- 
ical division,  the  structure  of  the  crystallised  being  lamellar, 
and  reducible  into  the  form  of  its  primary  crystal ; its  cross 
fracture  is  uneven,  passing  into  the  conchoidal.  It  is  of  a 
deep  steel-grey  colour,  with  a brilliant,  and  often  irridescent 
tarnish  externally  ; internally  it  possesses  a brilliant  lustre. 
It  is  opaque  in  large  fragments,  but  the  edges  of  small  thin 
ones,  are  of  a blood  red  colour  by  transmitted  light.  Ac- 
cording to  Hassenfratz,  100  parts  consist  of  69  of  iron  and  31 
of  oxygen.  It  is  said  that  Berzelius  found  titanium  in  the  iron- 
ore  of  Elba.  Specific  gravity  5.  It  is  infusible  without  ad- 
dition. 


1 2 3 4 

<0^0^ 

Fig.  1.  The  primary;  a slightly  acute  rhomboid.  Fig.  2,  an  octohedron, 
arising  from  the  replacement  of  the  upper  and  lower  acute  angles  of  the  pri- 
mary, producing  the  upper  of  the  two  planes  next  to  us,  and  the  lower  plane 
of  the  other  side  of  the  crystal,  not  visible  in  the  drawing.  Fig.  3,  an  acute 
rhomboid,  of  which  only  the  upper  plane,  and  that  parallel  with  it,  corres- 
pond with  the  planes  of  the  primary.  The  upper  and  lower  lateral  planes 
,of  fiar.  4 belong  alternately  to  the  primary,  lu  fig.  5 none  of  the  primary 
planes  are  visible.  Of  fig.  6 all  the  larger  planes  belong  to  the  primary,  and 
the  small  triangular  planes  result  from  the  replacement  of  its  lateral  and 
lower  angles  by  two  planes,  and  the  upper  acute  angle  by  three  planes. 
Sometimes  the  edges  and  angles  are  so  rounded  that  the  crystals  assume  a 
lenticular  form. 

* Specular,  from  its  brilliancy;  Oligiste,  from  the  Greek,  in  allusion  to 
its  containing  only  a small  portion  of  metal. 
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The  crystals  of  this  substance,  however,  and  especially  those 
from  Elba,  most  commonly  occur  in  the  general  form  of  the 
second  of  the  two  following  figures. 


P on  P' 86’  107 

P on  P" 93.50 

P or  P1  on  a « 128.40 

b 1 178.60 

b 2 159.35 

P on  g1  or  P'  on  g ...  140.  0 
P on  Al  or  Al'  179.30 


P ou  A2  or  A2' WV9& 

A7  or  P " on  k ...  147.20 

a on  c 168.30 

A2  on  A2  or  A2"  on  A2"  128.32 
A2  on  i or  A277  on  i ...  161.40 

t on  i 159.12 

A2  on  g or  hi"  on  g1 ..  144.20 


It  occurs  in  transition  and  primitive  rocks,  both  in  beds  and 
veins,  and  is  accompanied  by  oxydulated  iron,  &c. 

The  mines  of  this  substance  in  the  isle  of  Elba  are  of  great  ex- 
tent, and  are  said  to  have  been  worked  upwards  of  3000  years : 
it  also  occurs  in  Saxony,  Bavaria,  &c. ; in  Bohemia  in  beds  of 
mica-slate ; at  the  foot  of  Great  St.  Bernard : in  Maryland, 
North  America,  in  gneiss,  and  in  chlorite : also  in  South  Ame- 
rica, and  in  Siberia. 

In  England)  it  occurs  finely  crystallized  in  St.  Just,  and  in 
Tin  Croft  mine  in  Cornwall  in  killas ; also  in  Lancashire.  In 
Scotland  at  Cumberhead,  in  Lanarkshire,  with  red  and  brown 
iron-stone.  The  lamellifonn  is  found  in  Eskdale  in  Cumberland. 


Volcanic.  It  occurs  in  very  flat  crystals,  often  with  curvilinear 
faces,  and  intersecting  each  other  at  various  angles. 

It  occurs  in  the  fissures  of  the  lava  of  Auvergne  in  France, 
in  that  of  Vesuvius,  of  Stromboli,  and  in  the  Lipari  islands. 

Micaceous.  It  occurs  in  minute  shining  scales,  either  loose  or 
'slightly  cohering ; by  reflected  light  it  is  iron-black,  some- 
times with  a tinge  of  red  ; by  transmitted  light,  blood  red. 

It  occurs  near  Tavistock  in  Devonshire,  and  near  Dun- 
keld  in  Perthshire. 
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FRANKLINITE.  * 

Franklinitc,  Berthier. 

This  mineral  considerably  resembles  oxidulous  iron.  It  is 
metallic  black,  and  magnetic,  but  not  with  polarity : it  occurs 
in  grains  or  in  granular  masses  composed  of  imperfect  crystals, 
occasionally  exhibiting  the  planes  of  the  octohedron,  and  those 
replacing  its  edges,  but  bounded  more  often  by  the  irregular 
planes  produced  by  contact;  the  structure  is  lamellar,  parallel 
to  the  planes  of  the  regular  octohedron ; it  is  not  hard,  and  is 
brittle;  its  powder  is  a deep  red-brown,  distinguishing  it  from 
oxidulous  iron,  of  which  the  powder  is  black.  Specific  gravity 
4.87.  The  analysis  afforded  peroxide  of  iron  66,  red  oxide  of 
manganese  16,  oxide  of  zinc  17 : but  it  is  observed  by  Berthier, 
who  analysed  this  mineral,  that,  as  it  attracts  the  magnetic 
needle,  the  iron  cannot  be  in  it  in  a state  of  peroxide,  but  is 


When  this  was  about  to  be  committed  to  tlte  press,  I received  from  my 
friend  Dr.  Seybert  of  Philadelphia,  among  other  minerals,  a specimen  of 
this  substance,  which  afforded  crystals  exhibiting  the  planes  of  the  above 
figure;  the  measurements  by  the  reflective  goniometer  prove  the  regular 

octohedron  to  be  the  primary  form.  * • * ■ 

«•  » * 

It  occurs  in  New  Jersey  accompanying  the  red*oxide  of  zinc, 
and  is  frequently  imbedded  in  calcareous  spar,  and  associated 

with  quartz,  yellowish  green  garnet  and  other  substances. ' '' 

1 » • • 

* * , * 

HYDROUS  OXIDE  OF  IRON. 

• • • • 

Fer  hydro-oxide,  Bournon. 

This  mineral  has  often  been  mistaken  for  an  ore  of  manganese. 
It  is  found  both  massive  and  crystallized  : the  structure  of  the 
massive  is  generally  fibrous  and  radiating,  the  fibres  being  some- 
times regularly  terminated  on  the  surface  of  the  mass,  but  fre- 
quently the  crystalline  terminations  are  so  minute  as  to  give  a 
velvety  appearance  to  it.  The  crystals  are  very  small,  externally 
black  and  very  brilliant,  internally  blackish  brown,  which  also 
is  the  colour  of  the  massive  when  broken : the  powder  is  yellow ; 

and  it  is  very  brittle  and  opaque ; it  also  occurs  in  extremely 

* 

* Franklinitc  in  honour  of  the  celebrated  Franklin. 
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tender  stalactites,  of  which  the  fibres  radiate  from  the  centre  to 
the  circumference.  The  form  of  the  primary  crystal  appears  to 
he  a right  rectangular  prism,  the  only  cleavage  being  parallel 
to  the  plane  M.  It  is  not  so  hard  as  haematites  iron,  but  scratches 
glass.  That  <?f  Bristol  has  not  been  analysed,  but  a specimen 
found  in  France,  departement  du  Bas  Rhin,  analysed  by  Vau- 
quelin,  afforded  oxide  of  iron  80.25,  water  15,  silex  3.75. 
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The  second  of  the  above  figures  represents  some  crystals  from  near  Bristol. 


* 

It  occurs  at  Clifton  near  Bristol  in  quartzose  geodes,  in  the 
form  of  mamillary  masses,  and  often  enclosed  in  quartz  crys- 
tals : on  compact  hard  iron-stone  near  Botallack,  Cornwall  ; 
it  also  occurs  in  Siberia : in  France  in  the  departement  du  Bas 
Rhin.  ... 

* 1.  STILPN08IDERI1E.* 

Ullmann. 

It  is  described  as  occurring  in  oblique  quadrangular  prisms, 
massive  and  dendritic  ; as  being  of  a black  or  brownish  black 
colour,  with  a splendent  lustre  both  externally  and  internail}1'; 
fracture  conchoidal ; opaque,  brittle.  Specific  gravity  3.7. 
Analysis — oxide  of  iron  80.50,  water  16.0,  silex  2.25. 

It  is  said  to  occur  in  Saxony  and  Bavaria  with  brown  haema- 
tites iron  ore. 


2.  CRONSTEDITE.t 

Croru*tedit,  Schweigger’s  Journal ; Leonhard. 

This  mineral  is  described  by  Leonhard  as  occurring  both 
massive  and  crystallized;  the  massive  as  consisting  of  black 
and  opaque  fibres,  having  a brilliant  lustre ; the  crystallized  as 

* * . • 

# From  the  Greek,  signifying  a shining  ore  of  iron, 
t in  honour  of  Cronsted,  the  Swedish  mineralogist. 

2 F 2 


t 


Digitized  by  Google 


228  Native  Metals  and  Metalliferous  Minerals . 

• * « * 4 

occurring  occasionally  in  separate  six-sided  prisms,  more  often 
however  the  prisms  adhere  laterally.  It  may  be  scratched  by 
calcareous  spar,  and  in  thin  laminae  is  somewhat  elastic ; re- 
duced to  powder,  it  is  of  a leek-green  colour.  Specific  gravity 
3 . 348.  Analysis,  oxide  of  iron  58.85,  oxide  of  manganese  2.88, 
magnesia  5.07,  water  10.70,  silex  22.45.  Before  the  blow- 
pipe it  intumesces,  but  does  not  melt:  with  borax  it  affords 
with  difficulty  a hard,  black,  and  opaque  enamel. 

It  is  found  at  Albertigang  near  Przibram  in  Bohemia  with 
carbonate  of  iron  and  brown  iron-stoue. 

The  Comte  de  Bournon,  in  his  c Catalogue,’  appears  to  have 
included  most  of  the  following  varieties  of  oxide  of  iron,  under 
the  term  of  Fer  oxydS  au  maximum , and  he  thus  describes  it 
generally. — It  is  of  a red-brown  colour,  of  various  shades,  but 
in  proportion  to  the  strength  of  cohesion  among  its  particles,  it 
approaches  a steel-grey,  occasionally  having  the  lustre  of  steel. 
The  pulverulent  varieties  are  considerably  red.  It  occurs  in 
cubes,  sometimes  perfect,  sometimes  modified  on  the  edges, 
and  in  extremely  thin  tabular  crystals : also  in  fine-grained 
masses  of  a steel-grey  colour;  scaly,  and  micaceous;  also 
baccillary,  6copiform,  and  pulverulent.  Its  hardest  varieties 
are  not  so  hard  as  specular  iron.  Its  fracture  is  conchoidai. 
The  specific  gravity  of  the  cubic  crystals  is  3.96.  Its  powder 
is  of  a deeper  red  than  that  of  specular  iron.  In  its  piire  state 
it  does  not  affect  the  magnetic  needle  ; but  it  sometimes  hap- 
pens that  particles  of  an  inferior  degree  of  oxidation  are  en- 
veloped in  it,  giving  rise  to  a slight  action  on  the  needle.  It 
is  found  among  the  iron  ores  of  Jellivara  in  Swedish  Lapland j 
often  in  considerable  masses,  mingled  with  oxydulated  iron. 
The  varieties  of  micaceous  iron,  which  do  not  affect  the  mag- 
netic needle,  belong  to  the  Fer  oxyde  au  maximum. 

Berzelius  inclines  to  the  opinion  that  the  red  and  brown 
iron  ores  are  hydrates  of  iron,  since  in  the  matrass  they  give 
off  water,  leaving  a red  oxide  of  iron.  • 

■ 

RED  IRON  ORE. 

Rother  Eieenstein  W.  Red  Iron-stone  J.  , 

Some  of  the  varieties,  as  the  more  compact  haematites,  some- 
times affect  the  magnet  in  a very  slight,  though  in  a perceptible 
degree,  rendering  it  probable  that  they  contain  a small  portion 
of  the  protoxide  of  iron.  None  of  them,  like  some  of  the  fore- 
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going,  are  blood-red  by  transmitted  light;  they  are  much  softer, 
and  rarely  assume  a crystalline  form.  They  are  infusible  without 
addition ; with  borax  give  a dirty  green  glass.  * ' 

Fibrous  Red  Iron  Ore.  Red  Ilcemalite .*  Rother  glaskopf  W.  , ' 

Feroligiste  concretionne  H.  Externally  its  colour  is  mostly 
bluish  or  iron-grey,  with  a slight  or  considerable  metallic 
lustre,  sometimes  red  and  without  lustre ; internally  it  is 
red  or  brownish-red  ; the  structure  is  fibrous,  often  radi- 
ating, and  without  lustre : in  the  other  direction  the  struc- 
ture is  concentric  lamellar.  It  mostly  occurs  in  rouud,  or 
botryoidal  masses,  or  in  stalactites.  Specific  gravity  4.7 — 5. 

A specimen  analysed  by  Daubuisson,  yielded  90  per  cent, 
oxide  of  iron,  with  a trace  of  manganese,  2 of  silex,  1 of 
lime,  and  3 of  water. 

It  is  found  in  beds  and  veins  in  primitive  and  secondary 
mountains. 

. It  occurs  abundantly  in  Saxony ; also  in  Bohemia,  in  the 
Palatinate,  Silesia,  and  many  other  European  countries. 

In  England,  it  occurs  in  Ulverstoue  in  Lancashire,  in 
Cumberland,  in  Devonshire,  and  also  it  is  said  in  the  forest 
of  Dean  in  Gloucestershire.  In  Scotland  in  veins  in  sand- 
stone in  Lanarkshire ; in  lloctz  greenstone  at  Salisbury 
Craigs  near  Edinburgh. 

It  affords  excellent  iron  both  cast  and  malleable;  most 
of  the  plate  iron  and  iron  wire  of  England  are  made  of  it. 

When  ground  to  fine  powder,  it  is  largely  employed  iu  the 
polishing  of  metal.  In  Scotland  it  is  u$ed  along  with  the 
ore  of  that  country  at  Carron  and  Glasgow  works. 

Compact  Red  Iron  Ore.  Dichter  Rotheisenstein  W.  Fcr  oxide 
rouge  compact  Bt.  Fer  oligistc  compact  H.  It  occurs 
massive,  slaty,  and  in  crystals  in  the  form  of  the  cube, 
either  perfect,  or  with  the  angles  replaced,  which  are 
supposed  to  be  pseudomorphous.  It  is  of  an  iron-grey 
colour,  with  a shining  lustre,  or  brownish-red  with  a glim- 
mering lustre  ; internally  it  is  more  or  less  glistening ; the 
fracture  is  either  even,  granular  uneven,  or  flat  conchoidal ; 
when  reduced  to  powder,  it  is  of  a blood-red  colour : it 
yields  to  the  knife.  Specific  gravity  3.5 — 5. 

It  occurs  in  primitive  and  secondary  rocks,  associated 
with  red  ha?raatite,  &c.  and  is  found  in  the  Hartz,  in  Hesse, 
in  Saxony,  Bohemia,  Spain,  and  Frauce. 

* Hematite,  from  the  Greek,  in  allusion  to  it*  blood-red  colour.  Now, 
howexer,  the  original  meaning  of  the  term  is  so  far  lost  sight  of,  that  we 
haxe  brown  and  even  black  hamiittitp. 
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In  England,  at  Ulverstone  in  Lancashire  ; it  occurs  in 
an  enormously  thick  vein  traversing  limestone. 

It  affords  good  cast-iron,  and  malleable  though  somewhat 
soft,  bar-iron. 

Scaly  Red  Iron  Ore . Rother  Eisenrahm  W.  Fer  oxide  rouge 
luisant  Bt.  It  occurs  in  slightly  cohering  scales  or  parti- 
cles of  a red  colour  with  a tinge  of  brown,  and  opaque ; 
the  lustre  is  somewhat  metallic.  It  is  unctuous  to  the 
touch  and  stains  the  fingers.  It  is  infusible  without  addi- 
tion. 

According  to  Henry,  it  consists  of  iron  66,  oxygen  58.50, 
silex  4.55,  alumine  1 .55. 

It  occurs  with  the  preceding  varieties,  sometimes  coating 
them,  and  with  magnetic  ores  in  various  parts  of  the  Euro- 
pean Continent. 

In  England,  at  Ulverstone. 

Red  Ochre.  Ochriger  rotheisenstein  W.  Fer  oxide  rouge 
ochreux  Bt.  It  is  of  a light  blood-red  colour,  sometimes 
with  a tinge  of  brown  : and  consists  of  faintly  glimmering, 
minute  particles,  often  coating  the  other  varieties,  but 
which  sometimes  cohere  and  become  massive.  It  has  a 
meagre  feel,  gives  a blood-red  streak,  and  more  or  less 
stains  the  fingers. 

r It  occurs  with  the  preceding  varieties. 

Red  Chalk.  Reddle.  It  is  of  a brick-red,  or  brownish-red 
; colour.  It  otcurs  massive,  with  an  earthy  fracture,  and  is 
dull,  opaque,  soft,  meagre  to  the  touch,  stains  the  fingers, 
writes  easily,  and  adheres  to  the  tongue  ; specific  gravity 
3 . 3—3 . 8. 

It  occurs  in  small  masses  in  clay-slate  ; also  in  sandstone 
and  limestone  : and  is  found  in  Hesse,  Thuringia,  Lusace, 
Silesia,  Salsburg,  and  in  Siberia. 

It  is  found  in  St.  Just  in  Cornwall. 

BROWN  IRON  ORE. 

Brauueisenstcin  W.  Fer  oxide  H. 

As  the  red  iron  ore  has  not  been  analysed,  it  is  impossible  to 
say  wherein  this  differs  from  it  in  respect  of  composition.  It 
is  described  as  occurring  crystallized.  When  reduced  to 
powder,  it  is  of  a blackish- brown  colour  ; it  blackens  and  be- 
comes magnetic  before  the  blow-pipe,  but  is  infusible  without 
addition;  it  tinges  borax  olive  green.  It  give3  a yellowish-  «* 
brown  streak,  when  rubbed  on  paper. 
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Crystallized  Brown  Iron  Ore.  It  is  said  to  occur  in  the  form 
of  the  cube,  sometimes  with  the  edges  and  angles  replaced, 
brown  externally,  internally  compact,  of  a bluish  grey 
colour  and  glimmering  lustre.  It  may  be  doubted  whether 
some  crystals  do  not  belong  to  the  hepatic  variety  of  iron 
pyrites,  and  whether  others  are  not  pseudomorphous : 
when  heated  it  is  said  to  become  magnetic. 

Fibrous  Brown  Iron  Ore.  Brozcn  Haematite.  Brauner  Glas- 
kopf  W.  Fer  oxide  haematite  H.  It  is  of  a clove-brown, 
or  blackish-brown ; externally  it  is  often  of  a steel-grey 
colour,  and  splendent $ it  is  more  finely  fibrous  than  the 
red  oxide,  sometimes  with  a silky  lustre,  and  often  radi- 
ated ; in  the  other  direction  it  is  generally  concentric  la-  /.<  / . 
mcllar,  and  the  colours  are  often  disposed  in  concentric 
bands  of  brown  of  various  shades.  It  occurs  in  mamillary  * ' 
and  botryoidal  masses,  and  in  stalactites  and  tubes.  It  is 
brittle:  specific  gravity  3.7 — 4.  It  consists  of  peroxide 
of  iron  80.25,  water  15,  silex  3.75.  Vauquelin : but 
Daubuisson  in  two  analyses,  found  2 per  cent,  of  oxide  of 
manganese. 

It  occurs  in  beds  in  limestone  and  some  other  secondary 
rocks  in  most  European  countries  ; affording  materials  for 
very  large  iron  works  in  Bohemia  and  Saxony,  &c.  & c. 

Sweden  and  Lapland,  which  abound  in  magnetic  iron  ores, 
contain  but  small  quantities  of  the  brown  or  red  ores. 

In  Scotland  in  veins  in  sandstone  at  Cumberhead  in 
Lanarkshire,  and  in  Mainland,  one  of  the  Shetland  Isles, 
and  in  Hoy,  one  of  the  Orkneys.  In  Cornwall  at  Bo- 
tallack  mine,  near  the  Land’s  End,  and  in  Tin  Croft  mine, 
near  Redruth. 

It  affords  a very  malleable  and  much  harder  iron  than 
the  red  ore,  and  very  good  steel. 

Compact  Brown  Iron  Ore.  Dichter  brauneisenstein  \V.  It 
occurs  massive  and  cellular,  sometimes  with  an  irridescent 
tarnish  superficially : also  in  the  form  of  the  madrepore 
and  fungus.  Its  fracture  is  uneven,  or  flat-conchoidal, 
with  a glimmering  metallic  lustre  : it  yields  pretty  easily 
to  the  knife.  Specific  gravity  3.5 — 3.7.  It  consists  of 
84  peroxide  of  iron,  11  of  water,  3 of  oxide  of  manganese, 

2 of  silex,  and  3 of  alumine. 

Its  localities  are  nearly  the  same  as  the  foregoing  variety, 
which  it  often  accompanies. 
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Scaly  Brotsn  Iron  Ore.  Brauncr  Eisenrahm  W.  It  occurs  in 
the  form  of  shining  scales,  with  a somewhat  metallic  lustre, 
aud  of  a colour  between  clove-brow  n and  steel-grey  : these 
particles  are  either  loose  or  cohere  slightly,  or  are  aggre- 
gated into  dendritic  forms.  It  stains  very  much,  and  is 
unctuous  to  the  touch.  . 

It  mostly  occurs  in  the  cavities  of  the  fibrous  variety. 

Ochery  Broxcn  Iron  Ore.  Ockricher  brauneisenstein  W.  Fer 
oxide  pulverulent  H.  It  consists  of  small  particles  which 
are  loose,  or  cohere  but  slightly.  It  is  of  a pale  brown 
• colour,  tinged  more  or  less  with  yellow,  and  is  soft  and 
stains  the  fingers. 

It  occurs  in  Norway,  Saxony,  Bohemia,  and  other 
European  countries. 

In  Oxfordshire  at  Shotover  hill,  aud  in  Cornwall  it 
sometimes  abounds  in  the  copper  veins,  as  in  that  of  the 
Muttrel  mine,  in  which  the  red  oxide  of  copper  was 
found.  There  is  reason  for  concluding  that  it  may  some- 
times arise  from  the  decomposition  of  pyrites. 

Umber.  It  is  of  a clove-brown,  blackish  or  yellowish  brown  : 
it  is  massive,  with  an  earthy,  or  sometimes  conchoidal 
fracture,  and  glimmering  or  resinous  lustre.  It  is  soft, 
stains  very  much  ; is  meagre  to  the  touch,  adheres  strongly 
to  the  tongue,  and  falls  to  pieces  in  water.  Specific  gra- 
vity 4.06. 

It  consists  of  oxide  of  iron  48,  oxide  of  manganese  40, 
silex  13,  alumine  5,  water  14. 

It  occurs  in  beds  in  the  isle  of  Cyprus,  and  is  used  as  a 
pigment. 

i 

BLACK  IRON  ORE. 

Schwarz  Eisenstein  W.  Mine  de  fer  noir  Br. 

Of  this  there  are  three  varieties,  which  have  not  been  ana- 
lysed, but  are  supposed  to  contain  more  manganese  thau  brown 
iron-ore. 

Fibrous  Black  Iron  Ore , Black  Hcematitc.  It  is  of  a bluish 
black  colour,  passing  into  steel-grey,  and  occurs  reniform 
and  globular  : the  structure  is  finely  fibrous  and  divergent, 
with  a glimmering,  imperfect  metallic  lustre.  It  gives  a 
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shining  streak  on  paper,  yields  with  some  difficulty  to  the 
knife,  is  opaque  and  brittle*  Specific  gravity  4.7.  It  is 
infusible  without  addition,  but  affords  a violet  glass  with 
borax. 

Compact  Black  Iron-Ore.  This  differs  from  the  fibrous,  in 
possessing  a conchoidal,  or  fine-grained  and  uneven  frac- 
ture. It  occurs  massive,  and  in  distinct  concretions  con- 
sisting of  concentric  lamellae  which  are  somewhat  carved. 

Both  the  above  varieties  are  found  in  small  quantity  in 
comparison  of  the  red  and  brown  ores.  They  occur  in 
veins  in  primitive  and  secondary  mountains,  accompanying 
brown  iron-stone,  in  several  places  in  the  Saxon  Erzgebirge 
and  the  Hartz,  but  more  frequently  in  Thuringia  and 
"Westphalia. 

It  affords  a good  iron,  which  acts  very  powerfully  on  the 
furnace. 

Ochery  Black  Iron-Ore  is  said  to  occur  in  St.  Just,  in  Cornwall, 
but  no  description  of  its  characters  has  been  given. 

Pisiform  Clay  Iron-Stone.  Pea  Iron  Ore.  Bohnerz  W. 
Fer  oxide  globuliforme  H.  Fer  pisiform  Br.  It  occurs  in 
small  globular  or  spheroidal  masses,  of  a yellowish  or  black- 
ish brown  colour ; the  fracture  is  sometimes  even,  some- 
times earthy.  It  consists  of  oxide  of  iron  48,  alumine  31, 
silex  15,  water  6 : but  Klaproth  and  Daubuisson  found 
more  iron,  and  a small  proportion  of  oxide  of  manganese. 

It  occurs  imbedded  in  secondary  limestone,  and  in  a 
rock  of  a calcareous  basis. 

It  occurs  abundantly  in  several  districts  of  France  : in 
the  Jura  mountains,  in  a large  bed  resting  on  the  Jura 
limestone,  and  in  several  other  parts  of  Switzerland,  and 
in  Franconia  and  Suabia. 

In  Scotland  in  the  ’Upper  district  of  Ayrshire. 

It  supplies  considerable  iron  works  in  France  and  Swit- 
zerland ; but  the  iron  is  said  to  be  of  bad  quality  and 
brittle. 


JASPERY  IRON-ORE. 

Jaspisartiger  Thoncisenstein  W.  Jaspery  Clay  Iron-stone  J. 

It  is  of  a reddish  or  yellowish  brown  colour,  and  occurs  mas- 
sive. The  fracture  is  flat  conchoidal,  passing  into  even,  with  a 
glimmering  lustre.  It  is  hard,  opaque,  and  yields  to  the  knife, 
but  with  difficulty.  It  blackens  and  becomes  magnetic  before 
the  blow-pipe. 
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It  occurs  in  Wienerish-Neustadst  in  beds  resting  on  transi- 
tion  limestone,  and  covered  with  sandstone  belonging  to  the 
coal  formation. 

In  England  it  is  found  at  Billingsley  in  Shropshire ; in  Com- 
r wall,  not  far  from  Botallack  near  the  Land’s  End,  intermixed 

with  jasper  of  a yellow  colour. 


BOG  IRON-ORE.* 

Raseneisenstein  W. 

It  is  considered  to  be-  of  very  recent  formation,  and  it  is 

divided  into  three  varieties. 

Friable  Bog  Iron-Ore.  Morasterz  W.  Mine  des  Marais  Br. 
Bt.  It  occurs  in  friable  masses,  consisting  of  dull  minute 
particles  of  a brown  yellowish  colour  ; sometimes  it  is  tu- 
berous : the  fracture  is  earthy. 

Indurated  Bog  Iron-Ore.  Sumpferz  W.  La  Mine  des  lieux 
bourbeux  Br.  Bt.  It  occurs  amorphous,  and  is  sometimes 
vesicular.  It  is  of  a dark  yellowish  brown  or  grey  : the 
fracture  is  earthy,  or  fine-grained,  with  a glimmering 
lustre,  or  it  is  dull : it  is  very  soft. 

Compact  Bog  Iron-Ore.  Weisenerz  W.  La  mine  des  prairies 
Br.  Bt.  Conchoidal  Bog  Iron-ore  J.  It  occurs  amorphous, 
tuberous,  and  in  roundish  grains  of  a blackish  bro^vu  co- 
lour : the  fracture  is  imperfect  and  small  conchoidal,  pass- 
ing into  fine-grained  uneven,  with  a glistening  or  resinous 
lustre.  It  consists  of  oxide  of  iron  66,  oxide  of  manganese 
1.50,  phosphoric  acid  8,  wrater  23.  Klaproth. 

In  the  opinion  of  Werner,  as  detailed  by  Jameson,  the 
varieties  of  Bog  Iron-ore  arise  from  the  decomposition  of 
the  rocks  over  which  water  passes,  and  are  deposited  by  the 
water  when  iu  a state  of  rest  in  bogs  and  marshy  places. 
The  first  variety  is  supposed  to  be  the  newest;  the  second 
to  arise  from  the  first  by  partial  exposure  to  the  action  of 
the  air ; and  the  third  from  the  second,  after  the  more  com- 
plete evaporation  of  the  water. 

It  is  found  at  Torgau  in  Saxony,  in  Lusace;  in  Hanover, 
Prussia,  Poland,  Russia,  Sweden,  &c. 

In  Scotland,  in  several  places  in  the  Highlands,  also  io 
the  Hebrides,  Orkney,  and  Shetland  islands. 

* So  named  from  its  being  chiefly  found  in  marshy  place*. 
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In  England,  at  the  bottom  of  the  morasses  of  the  Cheviot 
hills. 

The  iron  obtained  from  Bog  Iron-ore  is  what  is  termed 
cold-short,  and  therefore  can  rarely  be  used  for  plate-iron, 
never  for  wire. 


PITCHY  IRON-ORE.* 

Eisenpecherz  W.  Fer  oxyde  resmite  H. 

It  is  of  a blackish  brown,  or  greyish  black  colour;  it  occurs 
in  small  masses  : the  fracture  is  flat  conchoidal  or  fine-grained, 
with  a shining  or  glistening  lustre.  It  is  translucent  on  the 
edges,  and  yields  to  the  knife.  It  gives  a lemon-yellow  coloured 
streak.  Specific  gravity  2.4.  It  consists  of  oxide  of  iron  67, 
sulphuric  acid  8,  water  25.  Klaproth.  The  Comte  de  Bournon 
in  his  4 Catalogue’  describes  a pitchy  Iron-ore  (Fer  oxide  pici- 
forme)  as  occurring  in  rectangular  prisms,  either  perfect,  or  with 
two  opposite  angles  replaced  so  as  to  convert  the  prism  into  an 
octohedron. 

It  was  formerly  found  in  a mine  near  Freyberg  in  Saxony  ; 
more  lately  in  the  district  of  Pless  in  Upper  Silesia,  and  in 
Brittany. 


PYROSMALITE. 

Pyrosmalith,  Karsten.  Fer  muriate,  Lucas.  Pyrosmalite,  or  Native  Muriate 

of  Iron  J. 

It  is  of  a liver-brotvn,  or  pistachio-green  colour,  and  is  said 
to  occur  in  six-sided  prisms,  or  tables,  of  w hich  the  terminal 
edges  are  sometimes  replaced.  Externally  the  lustre  is  shining, 
that  of  the  terminal  planes  is  pearly.  The  structure  is  lamellar, 
with  a shining  pearly  lustre : the  cross  fracture  is  glimmering. 
It  is  translucent  on  the  edges,  somewhat  hard,  and  brittle. 
Specific  gravity  3.081.  Analysis  by  llisinger;  protoxide  of  iron 
21.810,  protoxide  of  manganese  21.140,  submuriate  of  iron 
14.095,  si  lex  35.850,  lime  1.210,  water  and  loss  5.895.  On 
charcoal  before  the  blow-pipe  with  a gentle  heat  it  gives  out  a 
weak  acid  odour,  fusing  readily  into  a globule  with  a brilliant 
smooth  surface  and  iron-grey  colour. 

It  occurs  in  a bed  of  magnetic  iron-stone,  w ith  calcareous  spar 
and  hornblende  in  Bjelke’s  mine  in  Nordmark  near  Philipstadt 
in  Sweden. 

* From  its  more  or  less  perfect  resemblance  to  pitch. 
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SPATHOSE  IRON.  CARBONATE  OF  IRON. 
BROWN  SPAR.* 

Spath  Eisenstein  W.  Fer  oxyde  carbonate  H.  Fer  apathique  Br.  Bt, 

It  occurs  of  a wine  yellow,  brownish  yellow,  yellowish  brown 
and  brown  colour,  and  brownish  black  by  decomposition ; and 
is  either  transparent,  translucent,  or  opaque.  It  is  found  in 
obtuse  rhomboids  (the  faces  of  which  are  sometimes,  but  not 
often,  curvilinear)  ; in  acute  rhomboids,  sometimes  perfect,  or 
having  the  terminal  angles  replaced  ; in  six-sided  prisms,  in  oc- 
tahedrons, and  in  lenticular  crystals ; also  striated  and  massive. 
Externally  it  is  shining.  The  structure  is  lamellar  with  a brilliant 
lustre ; it  readily  yields  to  mechanical  cleavage  parallel  with  all 
the  planes  of  an  obtuse  rhomboid  of  107°  and  73°.  It  yields 
easily  to  the  knife,  affects  the  magnetic  needle,  and  before  the 
blow-pipe  it  blackens  and  becomes  more  magnetic.  Specific 
gravity  3.6 — 3.8.  A specimen  analysed  by  Bayen  yielded  iron 
66,  carbonic  acid  34.  By  other  analyses,  it  appears  that  this 
substance  often  includes  small  proportions  of  lime,  magnesia, 
and  oxide  of  mauganese ; indeed  the  precise  limits  between  this 
substance  and  pearl  spar  are  by  no  means  defined.  Carbonate 
of  iron  blackens  before  the  blow-pipe  with  a very  gentle  heat, 
leaving  protoxide  of  iron  very  attractable  by  the  magnet. 


It  occurs  abundantly  in  some  countries  in  veins  and  beds  in 
primitive  and  secondary  rocks,  sometimes  associated  with  the 
red,  brown,  and  black  ores  of  iron,  &c.  as  in  Hesse,  the  Ilartz, 
and  Westphalia,  where  it  is  worked  as  an  ore  of  iron ; in  other 
European  countries  it  occurs  more  sparingly ; also  in  North 
America.  It  is  found  in  Asia  and  South  America. 


* Spathose  Iron,  from  its  mostly  resembling  rather  a sparry  (earthy)  thaq 
a metallic  substance:  brown  spar,  from  its  prevailing  colour. 
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In  Cornwall  it  is  not  abundant ; but  occurs  in  several  of  the 
copper  and  tin  mines,  as  in  Tin  Croft  near  Redruth : in  Huel 
Towan  near  St.  Agnes  in  flat  obtuse  rhomboids : in  Maudlin 
mine  near  Lostwithiel  in  large  six-sided  prisms  consisting  of 
concentric  prisms  of  different  shades  of  brown : and  in  small 
prisms  of  the  same  form  at  Botallack  mine  near  the  Land’s  End. 
In  the  Beeralstone  mines  in  Devonshire  in  lenticular  crystals. 
It  is  also  found  in  small  quantities  in  Scotland  and  Ireland. 

Fibrous  Carbonate  of  Iron  occurred  in  the  veins  of  Tin  Croft 
mine  in  Cornwall  in  tabular  masses  of  half  an  inch  or  less 
in  thickness,  striated  in  a direction  perpendicular  to  the 
surfaces  of  the  mass,  and  of  a brown  colour. 

Massive  Carbonate  of  Iron  is  generally  crystalline,  and  possesses 
a lamellar  structure. 

Argillaceous , or,  Clay  Iron-stone . Thoneisenstein  W.  Fer  oxide 
massif  & geodique  H.  It  is  of  an  ash-grey  colour,  some- 
times inclining  to  yellowish  and  bluish,  also  brown  and 
reddish  brown  ; the  latter  is  usually  the  effect  of  exposure 
to  weather  or  heat.  It  occurs  in  amorphous  or  flat  tabular 
masses,  also  in  globular  and  irregularly  reniform  masses; 
the  latter  are  sometimes  solid,  sometimes  hollow,  or  en- 
close the  same  substance  in  pulverulent  slate;  in  the  latter 
case  it  is  termed  ostites . The  fracture  is  even,  earthy, 

sometimes  flat  couchoidal  ; occasionally  the  structure  is 
slaty.  It  yields  easily  to  the  knife,  and  is  meagre  to  the 
touch.  Specific  gravity  3.35.  It  blackeus  and  becomes 
very  magnetic  before  the  blow-pipe.  Analysis  of  a spe- 
cimen from  Low  Moor  iron  works  near  Bradford,  York- 
shire, called  Black  Iron-stone , of  the  specific  gravity  of 
3.035,  by  my  brother  Richard  Phillips ; protoxide  of  iron 
with  a trace  of  oxide  of  manganese  43.26,  carbonic  acid 
29.30,  silex  and  aluraine  20.78,  carbonaceous  matter  2.67, 
lime  1.89,  moisture  1.00,  loss  1.1. 

It  occurs  in  beds  in  the  clay-slate  belonging  to  the  tran- 
sition class  of  rocks?  more  abundantly  in  the  slate-clay  or 
shale  of  the  independent  coal  formation. 

It  occurs  in  most  European  countries,  but  is  not  abun- 
dant in  all ; also  in  Siberia  and  in  North  America. 

In  England  and  Scotland  abundantly  in  many  if  not 
most  of  the  coal  deposites.  Crystals  of  blende,  galena, 
and  yellow’  copper  are  observable  in  the  interstices  of  the 
amorphous  from  Wednesbury  in  Staffordshire  : some  of  the 
interstices  arc  filled  with  calcareous  spar. 
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Columnar  Clay  Iron-Stone.  Its  colours  arc  the  same  as  the 
amorphous.  It  occurs  in  angular  pieces  composed  of 
columnar  concretions  like  starch,  often  closely  aggregated 
and  cohering  slightly ; or  the  interior  is  fouud  to  be  co- 
Jumnar,  the  interstices  being  in  some  cases  filled  either 
with  bitumen  or  calcareous  spar.  It  is  dull,  soft,  brittle, 
and  when  of  a reddish  brown  colour,  is  magnetic. 

It  occurs  in  Bohemia,  the  Upper  Palatinate,  and  Saar- 
bruck. 

In  Scotland  in  the  isle  of  Arran  in  the  Frith  of**Clyde. 
In  England  in  the  shale  of  the  Wednesbury  coal  deposite 
in  Staffordshire,  forming  columns  in  the  interior  of  small 
lenticular  masses : the  columns  are  coated  with  pyrites, 
and  their  interstices  partially  filled  with  carbonate  of  lime, 
sometimes  with  blende  and  galena. 

Lenticular  Clay  Iron-Stone.  Fer  oxide  brun  granuleux  Bt. 
It  occurs  in  small  granular  or  lenticular  concretions,  which 
are  separate  or  aggregated  into  masses.  Its  colour  is  red- 
dish, or  yellowish  brown,  or  greyish  black,  with  a pseudo- 
metallic  lustre.  It  is  brittle,  and  easily  broken. 

It  occurs  in  Franconia,  Bavaria,  Salzburg,  Switzerland, 
France,  and  the  Netherlands. 

PHOSPHATE  OF  IRON.  ViyjANITE. 

Vivianit  W.  Fer  phosphate  H.  Blue  Iron  ore  J.  A. 

It  is  of  various  shades  of  blue  and  green,  sometimes  bluish- 
green  both  by  reflected  and  transmitted  light.  It  occurs  crys- 
tallized in  the  form  of  a right  oblique  angled  prism,  which  is 
that  of  the  primary  crystal.  It  cleaves  readily,  and  only, 
parallel  to  the  plane  P of  the  following  figures;  the  crystals 
are  prismatic,  and  of  considerable  length,  being  attached  to  the 
matrix  at  the  plane  M or  the  opposite  plane,  in  wfjich  case  the 
planes  P T and  c form  the  prismatic  planes  of  the  crystal.  The 
crystals  are  often  very  small,  aggregated,  and  divergent : those 
of  Cornwall  are  Very  flexible,  but  not  elastic,  while  the  crystal- 
lized variety  of  New  Jersey  is  extremely  brittle.  It  is  easily 
Scratched  by  fluor.  It  is  also  found  of  an  earthy  texture  and 
opaque.  Specific  gravity  2.697.  A laminated  variety  from  the 
Isle  of  France  consisted  of  41 .25  of  iron,  19.25  of  phosphoric 
acid,  water  31.25,  alumine  5,  ferruginous  silex  1 .25.  Before 
the  blow-pipe  on  charcoal  it  inturaesces,  reddens  by  heat,  and 
then  readily  fuses  into  a steel-coloured  globule  with  a metallic 
lustre. 
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It  occurs  with  iron  pyrites  and  magnetic  pyrites  in  gneiss  at 
Bodenmais  in  Bavaria,  and  it  is  cited  by  the  Comte  de  Bournon 
as  having  been  found  in  a lava  of  La  Bouiche  near  Nevis  in  the 
Bourbonnois ; in  the  Isle  of  France,  and  in  Brazil;  in  New 
Jersey  in  North  America,  in  the  cavities  of  bog  iron-ore,  ac- 
companied by  the  earthy  variety  : the  crystals  are  transparent 
when  first  exposed,  hut  afterwards  become  blue  or  green. 

In  England,  it  occurs  finely  crystallized  in  Iluel  Kind  mine 
in  St.  Agnes  in  Cornwall;  accompanied  by  magnetic  iron  pyrites 
and  spathose  iron.  In  Derbyshire,  in  crystals  of  the  same  form 
and  colour  in  the  decomposed  shale  of  that  country. 

Earthy  Phosphate  of  Iron.  Blaue  Eisenerde  W.  Fer  phos- 
phate terreux  H.  Blue  Iron  Earth  J.  The  colour  of  this 
mineral  on  its  first  exposure  is  greyish,  yellowish,  or  green- 
ish white,  or  with  a very  slight  tinge  of  blue : afterwards 
it  becomes  blue  of  different  degrees  of  intensity.  It  occurs 
massive,  disseminated  in,  or  coating  other  substances;  and 
is  sometimes  loose,  occasionally  cohering,  but  very  loosely, 
and  with  an  earthy  fracture.  It  is  dull,  meagre  to  the 
touch,  soils  the  fingers  slightly,  and  is  light.  It  consists  of 
oxide  of  iron  47.50,  phosphoric  acid  32,  water  20.  Klaproth. 
That  of  New  Jersey  consists,  according  to  Vauquelin,  of 
protoxide  of  iron  44.54,  phosphoric  acid  25.85,  water  28.26, 
alumine  0.40,  loss  0.95.  Before  the  blow-pipe  it  becomes 
reddish  brown,  aud  then  melts  into  a brownish  black  slag, 
attractable  by  the  magnet. 

It  occurs  in  clay,  and  in  mud,  supposed  to  be  more  or 
less  intermingled  with  animal  matter,  from  which  the  phos- 
phoric acid  is  conjectured  to  have  proceeded. 
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It  19  found  in  many  countries  of  the  European  continent. 
In  various  parts  of  New  Jersey,  North  America,  occasionally 
in  bog  iron-ore,  and  in  argillaceous  deposits  iu  solid  masses 
of  30  lbs.  weight. 

In  England,  it  was  found  in  forming  excavations  in  the 
river  mud  of  the  Isle  of  Dogs;  in  the  same  deposit  at  Tox- 
teth  near  Liverpool.  In  the  Isle  of  Man  in  a light  coloured 
marie,  or  in  peat  overlying  it.  On  the  surface  of  peat- 
mosses in  several  of  the  Shetland  Isles. 

It  is  sometimes  employed  as  a pigment. 

SULPHATE  OF  IRON.  GREEN  VITRIOL. 

Eisen-Vitriol  VV.  Fer  sulphate  H. 

It  occurs  of  various  shades  of  green,  sometimes  emerald 
green  ; but  is  more  often,  owing  to  exposure,  of  a yellow,  or 
yellowish  browu  colour  externally.  It  occurs  massive,  pulve- 
ruleut,  in  stalactites,  and  crystallized  in  the  form  of  right 
oblique  angled  prisms,  sometimes  modified,  but  in  its  native 
state  it  is  rare. 

It  occurs  in  most  mines  in  which  sulphuret  of  iron  is  found  ; 
and  in  coal  mines.  It  arises  from  the  decomposition  of  iron- 
pyrites. 

. CHROMATE  OF  IRON. 

Chromeisenstein  W.  Fer  Chromate  H.  Bt. 

It  is  of  a black  colour ; and  occurs  massive,  disseminated  in 
grains,  and  crystallized  in  an  octohedron,  of  which  any  plane 
on  the  adjacent  plane,  affords,  by  the  reflective  goniometer,  an 
angle  of  109°  28',  and  it  admits  of  cleavage  parallel  to  alj  its 
planes ; it  therefore  occurs  in  the  regular  octohedron,  which  is 
its  primary  form  : the  massive  is  sometimes,  though  rarely,  of  a 
perfectly  lamellar  structure,  the  fracture  being  commonly  im- 
perfectly conchoidal  and  uneven,  with  a shining  and  somewhat 
metallic  lustre : it  is  occasionally  magnetic ; scratches  glass, 
and  is  opaque.  Specific  gravity  4.03.  That  of  France  consists 
of  43  chromic  acid,  34.7  oxide  of  iron,  20.3  alumine,  silex  2. 
Vauquelin.  But  according  to  Klaproth,  the  chrome  in  this  - 
mineral  is  in  the  state  of  an  oxide. 
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Iron,  Arsenic  Acid. 

It  occurs  in  France  near  Gassin  in  the  department  of  the 
Var,  in  nodales  and  veins  in  serpentine,  and  in  the  same  rock, 
near  Nantes ; in  minute  grains  enveloped  in  granular  peridot, 
coloured  emerald  green  by  chrome,  from  the  extinct  volcanoes 
of  Hildesheim  in  the  ci-devant  department  of  the  Kyll  in 
Styria.  In  the  Uralian  mountains  in  Siberia.  In  the  Bare 
hills  near  Baltimore,  North  America,  all  the  varieties  occur  in 
veins  or  masses  in  serpentine : in  Pennsylvania : in  New 
Jersey  at  Hoboken,  in  octohedral  crystals  in  serpentine  and 
talcose  rocks.  In  Connecticut,  near  Newhaven,  disseminated 
in  limestone  containing  serpentine. 

In  the  Isles  of  Unst  and  Fetlar,  two  of  the  Shetlands,  it 
occurs  in  serpentine,  and  in  the  same  rock  near  Portsoy  in 
Banffshire  in  Scotland. 

It  is  employed  as  a pigment,  and  produces  a very  fine  and 
peculiar  yellow. 


ARSENIATE  OF  IRON. 

Wurfelerz  W.  Fer  arseniate  H.  Cube-ore  J. 

• It  occurs  of  various  shades  between  light  and  bottle  green  ; 
also  yellowish  brown,  yellow  ish  red,  and  brownish  green ; it 
rarely  occurs  massive,  mostly  crystallized  in  cubes,  either  per- 
fect or  having  the  alternate  angles  replaced  by  one,  or  by  three 
planes,  very  rarely  all  the  edges  and  angles  are  replaced.  The 
small  planes  ft , ft,  on  the  largest  of  the  following  figures,  appear 
at  first  sight  only  as  stria:,  apparently  indicating  the  tetrahedron 
as  the  primary  form  ; but  the  crystals  yield  to  cleavage  parallel 
to  the  planes  of  the  cube,  though  not  with  sufficient  brilliancy 
for  the  use  of  the  reflective  goniometer.  The  cross  fracture  is 
uneven  or  imperfectly  conchoidal,  with  a shining  vitreous  lustre. 
It  varies  from  transparent  to  opaque,  yields  easily  to  the  knife, 
and  is  brittle.  It  is  sometimes  ochreous  externally,  from  par- 
tial decomposition.  Specific  gravity  3.  It  consists  according 
to  Vauquelin,  of  oxide  of  iron  48,  arsenic  acid  18,  water  of 
crystallization  32,  carbonate  of  lime  2 to  3 : or  according  to 
Chenevix,  of  oxide  of  iron  45.5,  oxide  of  copper  9,  arsenic 
acid  31,  silex4,  water  10.5.  Before  the  blow-pipe  on  char- 
coal it  gives  out  arsenical  vapours,  fusiug  into  a grey  scoria 
with  metallic  brilliancy  and  attractable  by  live  magnet.  It  is 
electric  by  exposure  to  heat. 
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Fig.  1.  The  cube.  Fig.  2.  The  same,  oP  which  the  alternate  solid  angles 
are  replaced  bv  triangular  planes.  Fig.  S.  lit  which  they  are  replaced  by 
four  planes  : the*»e  are  sometimes  rounded,  and  appear  l?ut  as  one  plane. 
Fig.  4*  The  cube  of  which,  the  edges  and  angles  are  replaced. 


b on  b or  4,.,. „ 93#.4<y 


4on  b<  176  .30 

b (upper)  on  b* 86  .36 


the  other  planes  are  dull  or  somewhat 
convex. 


It  is  said  to  have  been  found  at  St.  Leonard,  in  the  depart- 
ment of  Uaut-  Vienne  in  France.  I possess  a foreign  specimen, 
in  which  cubic  crystals  of  arseniate  of  iron  of  a brownish  green 
colour,  are  associated  with  martial  arseniate  of  copper  and  sul- 
phate of  barytes,  on  black  hasmatite  iron -ore. 

It  was  found  in  Carharack  copper  miue  in  Cornwall  sparingly  ; 
in  abundance  in  Hue!  Gorland  and  Huel  Unity  mines,  near  St. 
Day,  in  the  same  vein  with  native  copper,  sulphuret,  red  oxide, 
arseniate  and  martial  arseniate  of  copper. 


OXALATE  OF  IRON.  HUMBOLDTINE. 

Oxalate  da  Fer.  Humboldtine,  Marjano  de  Rivero, 

It  is  described  as  occurring  in  small  flattish  masses  of  a bright 
yellow  colour,  and  crystalline,  but  the  crystals  are  not  deter- 
minable; it  is  so  soft  as  to  yield  to  the  nail  ; its  specific  gravity 
is  1.3.  Analysis  by  Mariano  de  Rivero,  protoxide  of  iron 
53.56,  oxalic  acid  46.14.  By  rubbing  it  acquires  resinous 
electricity  ; it  decomposes  easily  on  live  coals,  giving  out  » 
vegetable  odour,  its  residue  passing  by  degrees  from  yel- 
low to  black,  and  finally  to  red.  It  is  insoluble  in  boiling 
water  and  alcohol. 
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II  is  found  at  KolOWseriex,  ftOftr  Betin  hi  Bohemia,  irt  a nhoor- 
coal,  or  friable  lignite,  and  is  supposed  by  its  analyst  to 
result  from  the  decomposition  of  succulent  plants. 

It  may  be  questioned  whether  this  substance  has  yet  received 
all  the  attention  it  deserves. 

Manganese. 

Its  Ores  are  few ; in  all  of  them  it  Occurs  combined  with 
oxygen. 

GRfct  OXIDE  OF  MANGANESE. 

Grau  braunsteinerz  \V.  Manganese  oxide  metalloids  H. 

It  is  of  a steei  grey  colour,  passing  into  iron  black  ; and 
occurs  in  prismatic  crystals  sometimes  modified  ; the  primary 
Crystal  {nay  be  considered  as  a right  rhombic  prism  ; it  Cleaves 
readily  and  with  brilliant  surfaces  parallel  to  the  lateral  planes 
of  a rhombte  prism  of  100“  and  80%  and  both  its  diagonals. 
It  Occurs  also  ift  actCUlar  crystals  longitudinally  striated,  either 
in  a diverging  form,  or  confusedly  intersecting  each  other:  it 
also  occurs  massive,  with  a fibrous  structure*  or  of  a granular 
or  earthy  textUrcf.  It  is  soft*  brittle*  marks  Strongly  when 
Cubbed,  giving  a black  dull  streak. 

The  rhombic  variety  consists  of  90.5  brOwn  oxide  of  man- 
ganese, 2.25  oxygen,  7 water, ‘Klaproth  * the  acicUiar  of  89 
brown  oxide,  and  10  of  oxygen,  Klaproth. 
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It  occurs  in  most  of  the  countries  of  Europe  ; frequently  In 
iron  mines.  It  is  found  both  in  primitive  and  secondary  coun- 
tries, in  veins,  beds,  and  irregular  masses.  It  occurs  in  Penn- 
sylvania and  Vermont,  North  America. 

In  Cornwall,  it  occurs  in  argillaceous  schist  in  the  parish  of 
Veryan,  also  near  the  Indian  Queen,  near  Callington,  and  near 
Trebartha,  in  the  same  county.  In  Devonshire,  near  Upton 
Pyne,  in  the  neighbourhood  of  greywacke  ; where  most  of  the 
varieties  occur.  Near  Bristol  in  hollow  geodes  of  quartz ; 
occasionally  in  small  quantity  in  the  mountain  lime  of  that 
neighbourhood.  . It  also  occurs  near  Aberdeen  in  Scotland. 
In  Ireland,  with  brown  iron-ore  in  the  peninsula  of  Uowth,  near 
Dublin. 

Compact. — It  is  externally  of  a steel  grey,  passing  into  black, 
with  a shining  and  often  semi-metallic  lustre ; it  occurs 
stalactitic,  botryoidal,  and  massive ; the  botryoidal  gene- 
rally yields  pretty  easily  to  the  knife,  the  massive,  with 
difficulty,  or  not  at  all.  It  consists  of  83 . 7 oxide  of  manga- 
nese, 14.7  barytes,  1.9  silex,  0.4  carbon,  Vauquelin. 
Klaproth  found  60  of  oxide  of  manganese,  95  of  silex,  and 
13  of  water,  but  neither  barytes  nor  carbon. 

It  occurs  at  Wurselberg  in  the  Ilartz,  in  Nassau,  and 
at  Christiansand  in  Norway. 

In  England,  at  Upton  Pyne  in  Devonshire,  and  in 
Cornwall. 

Earthy.  Wad.  It  occurs  of  various  shades  of  brown,  blackish- 
brown,  and  of  grey,  sometimes  approaching  to  steel-grey. 
It  is  commouly  dull,  but  the  grey  possesses  a glimmering 
lustre.  It  occurs  massive,  botryoidal  and  amorphous, 
sometimes  pulverulent.  The  massive  commonly  yields  to 
the  nail.  From  its  giving  off  abundance  of  water  by  ex- 
posure to  heat  in  the  matrass,  it  is  considered  by  Berze- 
lius as  a hydrate  of  manganese. 

It  is  fonnd  associated  with  iron  ores  in  the  Hartz.  In 
Devonshire  at  Upton  Pyne.  In  Cornwall  in  Peuandrae 
mine. 

HELVIN* 

This  substance,  so  named  by  Werner,  was  discovered  in  the 
mine  called  Brothers  Lorenz,  near  Schwartzenburg  in  Saxony. 
It  occurs  disseminated  in  a blackish  green  chlorite  mixed  with 
blende,  floor,  and  steatite,  apparently  in  the  form  of  small  re- 


* From  tlio  Greek,  signifying  sun-yellow,  in  allusion  to  its  colour. 


245 


i 

i 

i 


Manganese , Oxygen,  Silex. 

gular  tetrahedrons,  of  which  the  solid  angles  are  replaced,  but 
it  yields  to  mechanical  division  parallel  to  all  the  planes  of, 
apparently,  the  regular  octahedron  : it  is  of  a pale  yellowish 
colour.  Before  the  blow-pipe,  on  charcoal,  in  the  exterior 
flame,  it  fuses  into  an  opaque  globule  of  nearly  the  same  co- 
lour as  the  mineral : with  borax,  when  completely  fused,  it  as- 
sumes a deep  amethyst  colour  in  the  exterior  flame. 

P on  P'  orP"....  109*.  30* 

P'  on  P"orP"*....  109  .30 

But  the  measurements  often  vary  one 
degree  or  even  more,  owing  probably 
to  the  crystals  having  been  completely 
enveloped  in  the  gangue. 


It  has  not  been  analysed,  but  from  the  foregoing  and  other 
results  obtained  by  the  blow-pipe,  it  is  considered  by  Berze- 
lius to  be  a compound  of  silex  and  manganese — a silicate  of 
manganese. 

SILICIFEROUS  OXIDE  OF  MANGANESE. 

Manganese  oxide  silicifdre  H.  White  Manganese  A. 

It  occurs  massive;  of  a paler  red  than  the  carbonated  oxide, 
also  brown,  reddish  or  yellowish-brown,  or  brownish-black. 
It  is  said  also  to  occur  in  curvilinear  rhomboids  and  lenticular 
crystals  ? The  fracture  is  even  or  flat  conchoidal : it  is  trans- 
lucent.on  the  edges,  and  is  very  hard  ; it  scratches  glass  with 
ease.  Specific  gravity  3.2.  That  of  Langbanshytta,  lately 
analysed  by  Berzelius,  consists  of  black  oxide  of  manganese 
52.60,  silex  39.60,  oxide  of  iron  4.60,  lime  1.50,  water  2. 75. 
Analysis  by  Rose,  protoxide  of  manganese  49.04,  silex  48, 
lime  3.12,  magnesia  0.22,  protoxide  of  iron  a trace.  Alone 
before  the  blow-pipe  on  charcoal,  it  fuses  into  a transparent 
glass  of  the  same  colour  as  the  mineral. 

It  occurs  at  Langbanshytta,  in  Werraeland,  Sweden  ; at 
Catharineberg  in  Siberia;  also  at  Kapnic  in  Transylvania ; at 
the  latter  place,  with  quartz,  black  copper,  galena,  and  sulpliu- 
ret  of  manganese. 

Iu  Devonshire  on  Black  Down  near  Tavistock,  of  a pale  rose 
red,  and  browuish-black  colour,  associated  with  the  grey  oxide 
of  manganese  : it  contains  crystals  of  quartz  iu  its  cavities.  In 
Cornwall,  one  mile  and  a half  south-west  of  Calliuglou,  iu  a 
manganese  quarry. 
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SULPHURET  OF  MANGANESE. 

i 

It  is  of  a brownish-back  colour,  but  when  fresh  fractured 
of  a dark  steel-grey  : It  occurs  massive,  sometimes  botryoidal, 
with  a shining  metallic  lustre  : the  fracture  is  commonly  fine 
grained,  but  is  said  to  occur  in  the  form  of  the  cube ; It  is 
opaque  and  hard.  Specific  gravity  3.95.  It  consists  accord- 
ing to  Klaproth,  of  82  oxide  of  manganese,  11  sulphur,  5 car- 
bonic acid  ; the  latter  ingredient  was  not  discovered  by  Vau- 
quelin.  Before  the  blow-pipe  it  gives  out  sulphur,  and  may 
ultimately  be  reduced  to  a brownish  scoria ; it  tinges  nitrous 
bora*  purple. 

It  occurs  at  Nagyag  in  Transylvania,  with  tellurium,  blende, 
copper  pyrites,  and  ores  of  raaugauese. 

It  is  also  found  in  Cornwall. 

CARBONATE  OF  MANGANESE. 

Manganese  oxydfi  enrbonatee  H. 

It  is  described  as  being  massive,  of  a rose  red  colour  and 
translucent ; and  as  consisting  apparently  of  small  aggregated 
crystalline  masses  possessing  a lamellar  structure : it  scarcely 
scratches  glass,  and  yields  to  the  knife ; the  fracture  is  splin- 
tery. It  consists  of  oxide  of  manganese  48,  carbouic  acid  49, 
plide  of  iron  2.1,  s:lex  0.9. 

It  occurs  at  Kapnic  in  Bohemia. 

- The  four  following  minerals,  described  by  Leonhard,  appear 
to  claim  notice  in  this  place ; they  seem  however  only  to  be 
varieties  of  the  same  substance. 

1.  allagite. 

' Allagit,  Leonhard. 

It  is  described  as  being  massive,  with  a flat  conchoidal  frac* 
ture,  and  as  being  opaque  and  nearly  without  lustre.  It  occurs 
both  brown  and  green,  but  the  latter  soon  changes  to  a dark 
grey  or  black,  and  the  brown  Into  piuk  brown  and  pearl  grey. 
It  scratches  glass,  but  does  not  give  sparks  with  the  steel. 
Specific  gravity  3.7.  The  greeu  is  fusible  with  great  difficulty 
to  a black  pearly  glass ; the  brown  with  borax  into  a violet-blue 
coloured  glass.  Analysis  by  Du  Menil,  oxide  of  manganese 
75.00,  silex  16.00,  carbonic  acid  7.50,  with  a trace  of  lime. 
It  occors  in  the  Ilartz,  at  Schebenholz  near  Elbingerode,  the 
greeu  with  the  photizite,  the  brown  in  splintery  horn  mangan. 
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. 2.  RHODONITE. 

Rhodonit,  Leonhard.  . . 

The  Rhodonite  appears,  to  occur  both  compact  and  of  a 
fibrous  texture,  and  of  a piuk  or  rose  red,  reddish,  or  yellowish 
white  colour:  the  fracture  is  splintery,  but  the  fibres  of  the 
fibrous  variety  may  be  separated : it  is  slightly  trauslucent,  with 
a somewhat  shining  lustre:  it  scratches  glass,  and  affords  sparks 
with  the  steel.  Specific  gravity  3.6.  The  fibrous,  analysed  hjr 
Brandes,  afforded  protoxide  of  manganese  49.870,  si  lex  39.000, 
carbonic  acid  4.000,  alumine  0.1215,  water  6.000,  oxide  of  iron 
0.250.  It  occurs  also  in  the  Ilarts  at  Stahlberg  uear  Neuwark, 
associated  With  jasper  and  iron-flint. 

3.  PHOTIZJTE. 

Fhotizit,  Leonhard. 

The  Photizite  is  also  described  as  being  compact,  with  a flat 
ronchoidal  fracture,  translucent  on  the  edges,  and  as  varying  iu 
colour  from  white  to  yellowish  brown,  green,  reddish,  and  rose 
red,  and  as  often  changing  its  colour  in  streaks  or  spots : it  ap- 
pears to  acquire  a greasy  lustre  by  exposure  : scratches  felspar 
faintly,  and  gives  sparks  with  the  steel.  Specific  gravity  28 — 30. 
Analysis  by  Brandes  of  the  isabella  yellow  variety,  protoxide  of 
manganese  46.130,  silex  39.00,  carbonic  acid  11. COO,  oxide 
of  iron  0.500,  water  3.000,  aluiniue  0.250.  With  borax  it 
fuses  to  a hyacinth  red  glass.  It  also  occurs  at  Schebenholz, 
with  allagite,  &c. 

4.  horn  mangan.  Leonhard. 

This  mineral  also  is  described  as  being  compact,  as  affording 
occasionally  a somewhat  conchoidal  fracture,  occasionally  splin- 
tery, and  as  being  translucent  on  the  edges,  glistening,  but 
becoming  brilliant  by  exposure.  Its  colours  are  white,  grey, 
and  brown  of  various  hues,  and  greenish  blue : it  scratches  glass 
faintly,  but  gives  no  sparks  with  the  steel.  Specific  gravity 
3.80 — 3. 1.  Analysis  by  Brandes  of  a variety  admitting  a con- 
choidal fractuie,  protoxide  of  manganese  54.587,  silex  34. (X>, 
carbonic  acid  8.00,  water  2.00,  oxide  of  iron  0.5.  When 
much  heated  it  becomes  phosphorescent,  and  is  fusible  on  the 
edges ; w ith  borax  fuses  into  a glass  of  a hyacinth  red  colour. 
It  also  occurs  at  Schebenholz  and  at  Stahlberge  with  jasper  and 
heavy  spar,  also  with  allagite  and  hornstone. 
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PHOSPHATE  OF  MANGANESE. 

Phosphormangan  W.  Manganese  phoaphatee  ferriftre  H. 

Manganese  phosphate  Bt. 

It  is  of  a reddish-brown,  or  brownish-black  colour;  the 
structure  is  lamellar,  with  a brilliant  and  somewhat  chatoyant 
lustre;  according  to  Haiiy  it  is  divisible  in  directions  tending  to 
a rectangular  parailelopiped  ; the  cross  fracture  is  flat  conchoidal 
or  even.  It  is  opaque  in  the  mass,  but  thin  fragments  are  semi- 
transparent. It  scratches  glass.  Analysis  of  that  of  Limoges 
by  Berzelius,  protoxide  of  manganese  32.6,  phosphoric  acid 
32.8,  protoxide  of  iron  31.9,  phosphate  of  lime  3.2.  Alone 
on  charcoal  it  fuses  very  easily  with  brisk  intumescence  into  a 
black  globule,  with  metallic  lustre,  and  very  magnetic. 

• It  occurs  in  large  grained  granite,  near  Limoges  iu  France. 
It  is  said  also  to  occur  in  Pennsylvania. 


MOLYBDENA.* 

In  the  only  ore  which  has  been  analysed,  it  is  combined  with 
sulphur. 

SULPHURET  OF  MOLYBDENA. 

Waaserblei  W.  Molbybd^ne  fulfure  H.  Bt.  Molybdena  J.  A. 

It  is  nearly  of  the  colour  of  fresh  cut  metallic  lead.  It  occurs 
massive,  of  a lamellar  structure ; and  in  very  flat  hexahedral 
tables,  which  are  readily  divisible  parallel  with  their  termina- 
ting planes  ; it  is  also  described  as  having  occurred  in  low 
double  six-sided  pyramids  with  short  intermediate  prisms.  It 
is  opaque,  yields  to  the  knife,  is  flexible  but  not  elastic,  unctu- 
ous to  the  touch,  gives  a metallic  grey  streak  on  paper,  and  on 
pottery  or  porcelain  a greenish  streak.  Specific  gravity  4.5 — 4 7. 
It  consists  according  to  Bucholz,  of  molybdena  60,  sulphur  40. 
Before  the  blow-pipe  it  gives  out  a sulphureous  odour,  and 
when  urged  by  the  utmost  force  of  the  heat,  it  gives  out  white 
vapours. 

It  is  soluble  with  violent  effervescence  in  carbonate  of  soda. 

In  Norway  and  Sweden,  it  occurs  imbedded  in  granite  and 
gueiss  ; in  Bohemia  and  Saxony  with  tin : in  Silesia,  dissemi- 
nated in  granite:  in  sienite,  at  Chessey  in  France:  in  grey 
granite,  at  the  foot  of  the  rock  Talefrc  near  Mont  Blanc : 

* Molybdena,  from  the  Greek,  in  allusion  to  its  resemblance  in  colour  to 
lead. 
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near  Norberg  in  Sweden,  in  a white  steatite : at  Abo  in  Fin- 
land with  hornblende  ; abundantly  in  several  of  the  United 
States  of  N.  America,  iu  granite  and  gneiss,  both  massive  and 
crystallized.  It  has  been  brought  from  Peru. 

In  England ; with  tin  and  copper  in  branches  from  tin  and 
copper  veins  traversing  killas,  in  Drake-walls  mine  near  Cal- 
stock  in  Cornwall ; near  Menabilly,  and  in  Huel  Unity,  and 
Huel  Gorland,  traversing  killas  and  granite  in  the  same  county. 
In  six-sided  tables  in  granite,  near  the  source  of  the  Caldew, 
about  four  miles  south-west  from  Hesket-newmarket,  Caldbeck, 
Cumberland,  accompanied  by  apatite,  and  iron  and  arsenical 
pyrites : in  granite  at  Shap  in  Westmoreland.  In  Scotland, 
with  actynolite  in  chlorite-slate  in  Glen-elg  in  Inverness-shire  ; 
in  six-sided  tables  in  quartz,  in  granite  on  the  mountain  Coryby, 
at  the  head  of  Loch  Creran. 

OXIDE  OF  MOLYBDENA. 

. Molybdena  Ocker,  Karsten. 

It  is  of  a yellow  colour  of  various  shades,  occasionally  of  a 
greenish  tint,  and  is  friable  and  dull.  It  does  not  appear  to 
have  been  analysed,  but  according  to  Berzelius,  before  the 
blow-pipe,  its  characters  resemble  those  of  pure  molybdic 
acid ; but  treated  with  soda  it  sinks  into  the  charcoal,  leaving 
a residuum  of  protoxide  of  iron  on  the  surface. 

It  is  found  incrusting  the  sulphuret  of  molybdena  and  be- 
tween its  lamina?,  at  Nummedalen  in  Norway,  and  also  at 
Loch  Coryby  and  Loch  Creran  in  Scotland. 


TIN. 

The  ores  of  this  substance  are  very  few.  It  was  formerly  sup- 
posed to  have  been  occasionally  found  in  the  Native  or  metallic 
state;  but  it  has  of  late  been  well  ascertained  that  the  specimens 
which  gave  rise  to  the  opinion,  were  found  on  the  sites  of  old 
smelting  places,  whence  they  obtained  the  name  of  Jezc's-house 
Tin.  A specimen  of  this  substance  was  found  in  boggy  ground 
in  the  parish  of  Kea  in  Cornwall,  accompanied  by  a stratum 
of  charred  wood,  or  charcoal.  It  contained  a vein  of  a transpa- 
rent substance,  that  proved  to  be  muriate  of  Tin,  which  is  almost 
totally  soluble  in  distilled  water.  Some  specimens  have  been 
seen  passing  iuto  a brown  oxide.  One  in  my  possessiou  exhibits 
these  appearances. 
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OXIDE  OF  TIN. 

Zinristein  W.  Etain  oxyde  H.  Tinstone  J.  A. 

. It  occurs  ajmost  perfectly  transparent,  and  either  colourless 
or  of  a yellowish  tint;  hair-brown,  or  reddish-brown  and  trans- 
lucent ; deep  brown  passing  into  black,  and  opaque  : the  bright 
yellow  and  red  colours  are  produced  artificially  by  exposure  to 
v heat : when  pulverized  it  is  of  a greyish-white  colour.  It 
rhrely  occurs  massive  ; mostly  in  crystals  coating  cavities  in 
veins,,  or  disseminated  ; also  fibrous  and  granular.  The  com- 
mon form  of  the  crytals  Is  a quadrangular  prism  terminated  by 
fpur-sided  pyramids  (figs.  4 & 5) ; the  structure  is  lamellar ; 
the  natural  joints  are  rarely  visible,  but  the  common  crystals 
yield  pretty  readily  to  mechanical  division  parallel  with  the 
planes  of  the  prism,  and  with  both  its  diagonals ; they  may  also 
be  cleaved,  with  some  difficulty,  parallel  with  the  planes  of 
the  primary  octuhedron,  or,  which  is  the  same,  with  the  nar- 
row planes,  which  appear  to  replace  the  pyramidal  edges  of 
figure  3.  The  primary  is  an  obtuse  octohedron  with  a square 
base  ; the  angle  over  the  apex  being  112°  l<y,  and  of  a plane 
of  one  pyramid,  on  the  adjoining  plane  of  the  other,  67°  50*, 
by  the  reflective  goniometer,  from  the  natural  planes.  Exter- 
nally the  crystals  are  splendent ; the  cross  fracture  is  uneven, 
Ur  imperfectly  conchoidal,  with  a more  or  less  shining,  resinous 
lustre.  It  gives  sparks  with  the  steel  and  is  brittle.  Spec.  grav. 
6.7 — 7.  It  consists  of  tin  77.5,  oxygen  21.5,  oxide  of  iron 
0.25,  silex  0.75.  Klaproth.  Before  the  blow-pipe  it  decrepi- 
tates strongly  ; when  finely  pulverized  it  is  reducible  on  char- 
coal, by  the  continued  action  of  the  blow-pipe,  to  the  metallic 
state. 


1 2 S 4 5 6 


Fig.  1.  The  primary,  an  obtuse  octohedron  $ but  rib  crystal  has  been  found 
of  this  form ; the  nearest  approach  to  it  is  fig.  2,  which  is  prismatic,  the 
planes  of  the  prism  arising  from  the  replacement 'of  the  lateral  solid  angles 
of  the  primary  octohedron  by  six-sided  planes,  (see  Zircon,  fig.  1,  2,  S.)  In 
fig.  S,  the  angles  formed  by  tne  meeting  of  the  terminal  (primary)  planes  with 
the  lateral  planes,  are  each  replaced  by  triangular  planes ; Which  art*  com- 
plete in  fig.  4,  (the  form  of  the  common  crystal)  on  which  no  part  of  the  pri- 
mary is  visible.  In  fig.  5,  each  solid  angle  formed  by  the  meeting  of  the 
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lateral  and  terminal  planes  pf  a crystal  similar  to  fig.  4,  is  replaced  by  two 
triangular  planes;  w'hicb,  in  fig.  .6,  are  considerably  enlarged,  and  assume 
another  form. 

Macles. 


The  large  figure  on  the  left  exhibits  a combined  view  of  all  the  plants 
hitherto  observed  on  the  crystals  of  oxide  of  tin ; fl  and  fV  are  those  of  the 
common  pyramid ; e and  e!  those  of  the  commonly  observed  prism. 

. The  uppermost  of  the  two  figures  on  the  right  represents  the  most  common 
.made  of  the  oxide  of  Tin.  consisting  of  equal  portions  of  two  similar  crystals, 
the  lower  of  wrhich  is  turned  and  attached  to  the  upper;  the  common  plane 
of  their  attachment  being  parallel  to  the  plane  P'  of  the  upper  half.  The 
lines  down  the  planes  e of  both  halves  represent  the  striae  always  observable 
on  the  prismatic  planes  of  the  crystals,  and  are  here  represented  in  order  to 
shew  the  connexion  between  this,  and  the  lower  of  the  two  piacles,  which 
for  the  sake  of  illustration  is  placed  in  a different  point  of  view;  and  it  will 
be  observed  that  the  lower  and  apparently  dodecahedral  made  consists  only 
of  portions  of  the  prisms  of  crystals  attached  togetlior,  if  we  except  the  smalt 
planes,  which  are  parts  of  P'  and  fl ; only  three,  or  at  most  four,  of  these 
sections  arc  usually  to  be  seen  thus  attached. 
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The  oxide  of  tin  belongs  chiefly,  and  almost  exclusively,  to 
the  oldest  of  the  primitive  mountains,  and  is  found  in  veins  or 
beds,  mostly  the  former,  in  granite,  gneiss,  mica-slate,  and 
clay-slate.  It  is  often  found  disseminated  in  granite.  In  veins 
and  beds,  it  is  accompanied  by  quartz,  mica,  lithomarga,  talc, 
steatite,  fluate  and  phosphate  of  lime,  topaz,  wolfram,  arsenical 
pyrites,  &c.  which,  like  tin,  are  considered  to  be  among  the 
substances  of  the  most  ancient  formation.  But  it  is  said  rarely 
to  be  found  with  carbonate  of  lime,  sulphate  of  barytes,  lead,  or 
silver,  which  often  accompany  other  metals.  It  is  remarkable 
that  in  the  veins  of  Cornwall  tin  is  frequently  found  nearer  the 
surface  than  copper.  It  is  by  no  means  universally  diffused. 

On  the  European  Continent  it  is  found  in  considerable  abun- 
dance both  on  the  Bohemian  and  Saxon  sides  of  the  Erzgebirge, 
disseminated  in  granite,  and  in  beds  alternating  with  it.  In 
Gallicia  in  Spain  in  beds  in  mica-slate,  in  small  quantity  in 
veins  in  the  granite  hill  of  Puy  les  Vignes,  in  Haut  Vienne  in 
France.  In  Asia,  ou  the  east  coast  of  Sumatra,  Siam  and  Pegu ; 
also  in  Banca  and  Malacca.  It  is  also  found  in  Mexico,  and 
Chili ; in  the  latter  in  alluvial  deposits.  It  has  lately  been 
found  in  Greenland  by  Giesecke. 

. But  the  chief  deposit  of  this  ore  is  in  Cornwall,  where  it  oc- 
curs in  veins  traversing  granite  and  schist ; and  is  accompanied 
by  chlorite,  lluor,  quartz,  topaz,  schorl,  actynolite,  arsenical 
pyrites,  iron  pyrites,  copper  pyrites,  wolfram,  and  blende : it  is 
also  found  disseminated  in  granite,  as  in  that  of  St.  Michael’s 
mount ; the  ore  of  almost  every  mine  is  in  the  state  of  crystals 
more  or  less  aggregated ; sometimes  imbedded  in  chlorite ; and 
it  is  worthy  of  note,  that  different  veins  yield  different  varieties 
of  form.  Pednandrae  and  the  Pell  mines  yield  chiefly  if  not 
only,  crystals  resembling  fig.  4.  Relistian  chiefly  fig.  6,  which 
is  rare  elsewhere. 

Fibrous  Oxide  of  Tin.  Wood  Tin.  Kornisches  Zinnerz  W. 
Etain  oxyd6  concretionne  H.  It  occurs  in  reniform,  glo- 
bular and  botryoidal  masses,  or  in  wedge-shaped  pieces 
which  appear  to  have  arisen  from  the  partial  destruction  of 
the  former:  the  surfaces  are  generally  water-worn : it  is  of 
various  shades  of  brown,  which  sometimes  appear  in  con- 
centric bands : the  structure  is  divergingly  fibrous  in  one 
direction,  with  an  occasional  appearance  of  regular  form 
on  the  surface,  concentric  lamellar  in  the  other;  the  lustre 
is  glimmering  or  silky.  Specific  gravity  6.4.  It  consists 
according  to  Vauquelin,  of  oxide  of  tin  91,  oxide  of  iron  9. 
Before  the  blow-pipe  it  becomes  brownish  red  and  decre- 
pitates, but  is  not  fused. 
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It  occurs  in  many  of  the  most  important  stream-works  of 
Cornwall.  A specimen  weighing  15  lbs.  from  near  St. 
Austle,  is  in  the  possession  of  M.  Close,  of  Bodmin,  who 
is  said  to  have  been  offered  the  sum  of  s€ 30  for  it.  Wedge- 
shaped  masses  of  haematites  iron,  sometimes  occur  in  the 
stream-works  of  Cornwall  ; but  are  readily  distinguished 
from  wood  tin  by  their  lightness,  and  greater  brilliancy  of 
colour  and  lustre. 

A new  variety  has  lately  been  discovered,  which  has  re- 
ceived the  name  of  Toad's  Eye  Wood,  Tin.  It  consists  of 
very  minute  spherical  masses  of  fibrous  oxide,  of  a silky 
lustre,  and  of  alternate  hair-brown  and  yellowish-white 
colours  disposed  concentrically  : the  fibres  radiate  from  a 
centre,  which  frequently  consists  of  a minute  globular 
mass  of  a deep  brown  colour.  The  spherical  masses  are 
imbedded  in  a rock  composed  of  quartz  and  schorl,  or 
tourmaline,  (the  schorl  rock  of  Werner)  but  the  wood 
tin  lies  chiefly  in  the  quartz.  The  rock  abounds  in  seve- 
ral mines  near  Tregurthy  moor  in  Cornwall,  where  the 
toad’s-eye  tin  is  found,  and  forms  large  veins  passing 
through  a decomposed  granite.  A portion  of  granite  was 
found  by  M.  Majendie  attached  to  a specimen. 

Granular  Tin.  Stream  Tin.-  Etain  oxyde  granutiforme  II. 
It  consists  of  detached  fragments,  or  of  crystals  of  tin, 
which  sometimes  are  separate,  sometimes  imbedded  in  a 
rock;  it  occurs  in  pieces  varying  in  size  from  grains  of 
sand  to  that  of  the  fist. 

Deposits  of  this  kind  of  ore  ore  found  in  Chili  in  South 
America,  but  chiefly  in  Cornwall.  They  occur  in  mauy 
of  the  low  grounds,  marshy  places,  and  even  very  largely 
in  one  or  more  of  the  branches  of  Falmouth  harbour.  The 
tin  is  sometimes  accompanied  by  grains  of  native  gold. 
The  ore  is  separated  from  the  diluvial  matter  by  passing 
streams  of  water  over  it,  whence  these  deposits  are  termed 
stream  works : the  edges  of  the  crystals  and  masses  of  tin 
have  been  rounded  by  attrition. 

It  has  been  found  in  small  quantity  at  Wicklow  ip 
Ireland,  accompanying  the  native  gold  of  that  country  in 
an  alluvial  deposit. 

(Jolumbiferous  Oxide  of  Tin.  It  has  lately  been  discovered  at 
Finbo  in  Sweden.  It  occurs  in  small  octohedrons,  or  more 
often  in  grains,  which  are  imbedded  in  quartz.  It  is  black, 
with  a shade  of  red  or  reddish  grey  : the  lustre  is  metallic, 
fracture  uneven  ; it  is  opaque,  and  hard  enough  to  scratch 
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glass.  Specific  gravity  6 . 55.  It  does  not  alter  before  thf-» 
blow-pipe.  It  consists  of  oxide  of  ijn  63.6,  oxide  of  co- 
lumbiura  2.4,  oxide  of  iron  1.4,  oxide  of  manganese  0.8. 
Another  variety  affords  upwards  of  12  percent,  of  oxide 
of  columbium.  Berzelius. 

Oxide  of  tin  has  likewise  been  detected  as  an  ingredient 
in  the  columbite  of  Broddbo  and  Finbo  in  Sweden,  and 
less  than  1 per  cent,  in  that  of  Finland ; also  in  the  brownish 
black  and  yellow  yttrocolnmbite. 

TIN  PYRITES.  SULPHURET  OF  TIN. 

Zinnkies  Wr.  Etain  Sulfur6  H. 

It  is  massive,  of  a steeUgrey,  yellowish-white,  or  yellow-co- 
lour ; and  these  colours  arc  sometimes  intermingled  in  the  same 
specimen,  imparting  to  the  mass  somewhat  of  the  aspect  of  bell- 
metal,  whence  it  is  sometimes  termed  Bell-metal  ore ; the 
fracture  is  granular  and  uneven,  passing  into  flat  conchoidal, 
with  a shining  metallic  lustre.  It  yields  easily  to  the  knife, 
and  is  brittle.  Specific  gravity  4.3.  It  consists  of  34  tin, 
36  copper,  25  sulphur,  and  2 iron,  according  to  one  analysis  by 
Klaproth  ; but  by  another  of  26.5  tin,  30  copper,  12  iron,  and 
30.5  sulphur.  It  does  not  appear  to  be  understood,  whether 
the  sulphur  is  chemically  combined  with  the  tin,  or  whether 
-the  latter  is  only  mechanically  mixed  with  sulphuret  of  copper 
and  of  iron. 

It  has  been  found  only  in  Cornwall.  It  occurred  in  a vein, 
9 feet  wide,  in  Huel  Rock  in  the  parish  of  St.  Agnes,  accom- 
panied by  blende  and  sulphuret  of  iron.  It  is  said  also  to  have 
been  found  in  Stenna  Gwynn ; in  Huel  Scorier ; and  in  small 
veins  passing  through  the  granite  of  St.  Michael’s  Mount. 


TUNGSTEN. 

The  ores  of  this  metal  are  only  three  in  number ; it  is  found 
only  as  an  oxide,  or  in  the  state  of  an  acid  combined  with  iron, 
or  with  lime. 

OXIDE  OF  TUNGSTEN. 

Sillunan’s  Journal,  Oct.  1821. 

This  mineral  is  described  as  varying  in  colour  from  orange 
yellow  and  chrome  yellowr  to  yellowish  grey,  and  as  having  very 
much  the  appearance  of  sulphur.  It  occurs  massive,  but  with 
-some  appearauce  of  regular  form : it  is  brittle  j its  fracture  is 


Digitized  by  Google 


255 


Tungstic  Add)  Iron.  ■ 

then  conchoidal  with  an  adamantine  lustre  ; it  also  occurs  in  a 
pulverulent  form  : its  specific  ■ gravity  is  6 : it  is  inodorous, 
taste  less,  unalterable  under  the  blow-pipe,  and  insoluble  in  acids ; 
hut  by  digestion  in  the  nitric  acid,  the  powder,  which  is  grey* 
ish,  assumes  a very  brilliant  yellow  colour,  and  would  probably 
afford  a fine  pigment.  It  is  readily  soluble  in  warm  liquid 
ammonia,  and  is  precipitated  white  by  acids ; the  precipitate 
by  standing  re-acqttires  the  yellow  colour. 

It  occurs  in  quartz,  and  minute  veins  with  what  appears  to  be 
tungstate  of  iron,  traversing  Mr.  Lane’s  mine  (Baltimore?) 
North  America. 


WOLFRAM.  TUNGSTATE  OF  IRON. 


Wolfram  W.  Bt.  Scbeelin  ferrugine  H.  Bt. 


• It  occurs  of  a brownish  black,  and  of  deep  brown  colour,  and 
is  found  massive  and  crystallized.  The  structure  is  lamellar;  it 
yields  to  mechanical  division  parallel  to  the  planes  of  a right 
oblique-angled  prism,  the  form  of  its  primary  crystal,  the  angle 
of  the  lateral  planes  of  which  (M  on  T)  are  117°22#  by  the 
reflective  goniometer  from  natural  planes;  the  lustre  is  brilliant, 
often  metallic ; it  yields  to  the  kuife  and  is  brittle.  Specific 
gravity  7. 1—7.3.  It  consists,  according  to  a late  analysis  by 
Berzelius,  of  tungstic  acid  78.775,  protoxide  of  iron  18.320, 
protoxide  of  manganese  6.220,  silex  1 .250.  Before  the  blow- 
pipe it  decrepitates,  and  melts  without  much  difficulty  into  a 
black  and  somewhat  scoiiaceous  globule,  which  does  not  act  on 
the  magnet. 


MotiT » 117°«'  1 

P on  MttrT...  90.00  '> 

c 129.35 

T on/ 90.00 

M on/..-. 152.40 


M on  t HOW 

t on  tf  101.  5 

b on  b 117.45 

b on  /return  ..  125.48 


It  occurs  only  in  primitive  rocks. 

It  is  found  in  the  tin  mines  of  Saxony  and  Bohemia;  in  the 
Hartz  in  veins  traversing  greywacke,  and  in  Puy  les  Mines  in 
France. 
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. In  Cornwall,  it  is  the  too  common  concomitant  of  tin  in  the 
numerous  veins  of  that  country ; it  occurred  io  the  form  of  the 
primary  crystal  in  Huel  Fanny  mine  near  Redruth,  and  in  Gun- 
nis-lake  mine  on  the  banks  of  the  Tamar.  In  Rona,  one  of  the 
Hebrides,  it  occurs  in  veins  of  graphic  granite  traversing  gneiss. 


TUNGSTEN.*  TUNGSTATE  OF  LIME. 

Schwerstein  W.  Scheelin  calcaire  H.  Bt.  Le  Tungstine  Br. 


It  is  of  a greyish  and  yellowish  white  colour,  and  occurs  both 
crystallized  and  amorphous ; the  crystals  are  sometimes  exter- 
nally of  a yellowish  brown : they  occur  in  the  form  of  an  octo- 
hedron  (fig.  3),  but  not  in  the  form  of  the  octohedron  which  has 
been  adopted  by  Haiiy  as  its  primary  crystal,  which  is  con- 
siderably acute  (fig.  1),  the  angles  formed  by  the  meeting  of  a 
plane  of  the  upper  with  the  adjoining  plane  of  the  lower  pyra- 
mid being,  according  to  the  measurements  annexed  to  the  fol-, 
lowing  figure,  128° 40':  it  yields  to  mechanical  division  parallel 
to  both  the  octodedrons  (figs.  I & 3),  with  a somewhat  shining 
lustre ; it  is  translucent,  and  yields  pretty  easily  to  the  knife. 
Specific  gravity  5.5 — 6.  A specimen  lately  analysed  by  Berzelius 
consisted  of  tungstic  acid  80.417,  lime  19.460:  another  analysed 
by  Bucholz  and  Brandes,  yielded  tungstic  acid  78,.  lime  19, 
silex  2.  Before  the  blow-pipe  it  crackles  and  becomes  opaque, 
but  does  not  melt. 

This  mineral  when  massive  considerably  resembles  carbonate 
and  sulphate  of  lead,  and  also  heavy-spar ; it  may  be  distin- 
guished from  the  two  first  by  its  not  effervescing  in  acids;  from 
the  last  by  the  yellow  colour  which  it  assumes  when  placed  in 
nitric  acid. 


Fig.  1.  The  primary;  an  acute  octohedron.  Fie.  2 represent.*#  one  of  the 
forms  in  which  this  substance  occurs;  its  larger  faces  arise  from  the  deep 
replacement  of  the  pyramidal  edges  of  fig.  1,  by  planes  which  are  parallel 
therewith;  those  of"  the  primary  crystal  being  thereby  reduced  to  small 
triangle*.  The  rep  acing  planes  of  fig.  2 are  complete  in  fig.  3,  forming  the 
octohedron  in  whic  \ this  substance  commonly  occurs,  which  is  less  acute 
than  the  primary. 


* Tungsten,  German;  a heavy  stone. 
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P on  F 128°4(V 

P on  P 100.40 

b 137. SO  B 

b 2 150.84 

c2  or  c2' 136.28 

— or  P on  / 140.20 

P on  * or  P on  ft  . . 152.10. 

cl  on  cl  over  a 95.00  B 

c2  on  c2' 129.40 

c2  or  c2'  on  62 153.30 

c2  on / 160.50 

f on  A:  or  ft 152.55 


The  above  figure  (with  the  exception  of  the  upper  planes,  which  are  given 
on  the  authority  of  Bournon)  represents  a superb  crystal  in  the  possession  of 
G.  B.  Sowerby,  nearly  of  the  size  of  the  figure  itself,  and  which  lie  permitted 
me  to  measure  by  means  of  the  reflective  goniometer. 


It  occurs  in  primitive  rocks. 

In  Sweden  it  is  found  in  a bed  of  magnetic  iron-stone;  in  the 
tin  veins  of  Bohemia  and  Saxony  accompanied  by  quartz,  mica, 
wolfram  and  fluor. 

In  Cornwall  it  was  found  accompanying  tin  in  a vein  in  Pen- 
geliy  Croft  mine  in  the  parish  of  Breage. 


TITANIUM. 

The  ores  of  Titanium  are  not  very  numerous. 

ANATASE.  OCTOIIEDRITE* 

Octaedrite  W.  Titane  Anatase  H.  Bt.  Octohedrite  J.  A. 

This  mineral  appears  by  reflected  light  of  several  colours,  as 
blue  of  various  shades,  clove-brown  or  reddish-brown,  or  steel 
grey  ; by  transmitted  light  it  is  greenish-yellow,  bluish,  or  blue. 
It  mostly  occurs  in  very  small  crystals,  having  the  general  form 
of  an  acute  octohedron  with  equal  and  similar  isoceles  triangular 
faces,  and  of  which  the  common  base  of  the  two  pyramids  is 
square,  which  is  the  form  of  the  primary  crystal:  the  crystals 
exhibit  the  planes  of  several  modifications:  the  structure  is 
lamellar;  it  yields  to  mechanical  division  parallel  to  the  faces 
of  the  octohedron.  and  to  the  common  base  of  the  two  pyramids  ; 
the  lustre  of  the  fragments  is  splendent  and  adamantine ; it  varies 
from  semi-transparent  to  opaque,  scratches  glass,  and  is  brittle. 
Specific  gravity  3.8.  The  experiments  of  Vauquelin  prove  it 

* Anatase,  from  the  Greek,  signifying  elevated,  in  allusion  to  the  height 
of  the  pyramids  of  the  octohedral  crystals  j Octohedqte,  from  its  occurring 
in  octohedron*. 
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to  be  a pure  oxide  of  titanium ; and  Berzelius  remarks  that 
before  the  blow-pipe,  it  behaves  like  that  substance.  The 
Comte  de  Bournon  observes  that  some  crystals  acquire  by  ex- 
posure to  heat,  the  property  of  acting  on  the  magnetic  needle, 
and  that  many  of  those  which  are  of  a yellowish-brown  assume 
by  the  same  exposure,  a deep  blue  colour. 


P on  P,  or  P'ouP'...  136s  47' 

P on  F or  P od  P'...  98.  5 

P or  P>  on  a 111.17 

Fon  6 1 131.22 

d or  d 132.  5 

61  on  a 160.24 

d 166.30 


It  is  a rare  mineral.  Near  Oisans  in  Dauphine  it  occurs  in 
veins  in  granite,  gneiss,  and  mica-slate,  and  is  accompanied  by 
felspar,  axinite,  rock  crystal  and  chlorite.  It  also  occurs  in  the 
Grisons.  In  Norway,  in  the  cavities  of  transition  limestone. 
In  Brazil,  enclosed  in  rock  crystal. 

The  Comte  de  Bournon  cites  a crystal  on  granite  from  Corn- 
wall, as  being  in  his  own  collection. 

TITANITE* 

Rutil  W.  J.  Titane  oxyde  H.  Rutile  Br.  Titane  Rutile  Bt. 

Its  most  common  colour  is  reddish-brown,  when  it  is  opaque ; 
it  also  occurs  in  prismatic  crystals  terminated  by  pyramids,  of 
a blood-red  colour,  and  is  then  translucent  or  transparent.  It 
is  found  in  four  or  eight-sided  prisms,  either  single  or  genieu- 
lated,  and  commonly  striated  longitudinally;  it  also  occurs  in 
very  minute  reticulated  crystals : the  structure  is  lamellar ; it 
is  mechanically  divisible  parallel  with  the  lateral  planes  of  a 
right  prism  with  square  bases,  which  is  the  form  of  the  primary 
crystal;  the  fragments  possess  a shining  adamantine  lustre  ; the 
cross  fracture  is  imperfectly  conchoidal  or  uneven  with  a glisten- 
ing lustre:  it  scratches  glass,  does  not  yield  to  the  knife,  and 
is  brittle.  Specific  gravity  4.4 — 4.24.  According  to  the  ana- 
lysis of  Klaproth  it  is  a pure  oxide  of  titanium.  Before  the  blow- 
pipe it  is  infusible  by  itself ; with  borax,  it  melts  into  a trans- 
parent reddish  yellow’  glass. 

* From  its  composition. 
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Genieulated  crystal. 


Primary. 


\ 

* \ 

M 

bt' 

\ 

P on  M or  M' 90.00' 

M on  M'  90.00 

M on  d or  M 1 on  d' . . 135.  5 

M'on  « or  e' 161.40 

M on  cor  M on  c1.,  122.45 

a on  a! 123.15 


a or  o'  on  c* I5P42' 

a on  <1,  or  a’  on  d' ....  132.20 

d on  e 153.33 

a on  a over  summit .. . 90.00 
c oa  c over  summit  . ...  109.47 
M onM"or  M'or  M"(macle)  134.52 


The  minute  and  extremely  brilliant  crystals  represented  by  the  second  of 
the  above  figures,  were  presented  to  me  by  S.  L.  Kent,  Esq.:  the  latter 
represents  a brilliant  crystal  in  the  possession  of  H.  J.  Brooke,  Esq. 


It  occurs  chiefly  in  the  veins  of  primitive  rocks. 

The  reticulated  variety  occurs  in  St.  Gothard  on  quartz  in  the 
cavities  of  granite.  In  Tarentain  in  spathose  iron  ore.  Titan- 
ite  is  found  in  Hungary  in  quartz  in  the  cavities  of  mica-slate  ; 
at  Ruitrago  in  Spain  in  veins  in  gneiss : at  Arendahl  in  Norway 
in  a vein  of  granite  traversing  gneiss  : it  is  also  found  in  Salz- 
burg, France,  Hungary,  and  Transylvania.  In  several  of  the 
United  Provinces  of  North  America;  occasionally  in  limestone, 
sometimes  in  alluvium.  It  often  penetrates  quartz,  which  is 
cut  and  polished  to  shew  the  titanium,  which  commonly  is 
disseminated  in  extremely  slender  crystals  of  a blood-red  by 
transmitted  light. 

In  Scotland,  at  Cairngorm  ; at  Craig  Cailleach  near  Killin, 
penetrating  quartz  imbedded  in  a rock  consisting  chiefly  of 
chlorite-slate,  and  also  in  calcareous  spar ; in  the  crevices  of 
quartz-rock  in  Ren-gloe.  In  small  crystals  in  gneiss  in  the  isb 
of  Burray,  Shetland ; in  crystals  of  quartz  in  Fife  and  Perth* 
In  Wales,  near  Beddgclert  in  Caernarvonshire ; in  quartz  on 
Snowdon. 


NIGRINE* 

Nigrin  W.  Titane  oxyd€  ferrif&re  H.  Titan  nigrin  Bt. 

It  is  of  a brownish-black  colour,  and  occurs  in  small,  loose, 
angular  or  rounded  masses : the  structure  is  lamellar ; the  cross 
fracture  is  flat  and  imperfectly  conchoidal ; the  lustre  is  shining 


From  it*-  bluck  colour. 
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or  glimmering  and  adamantine  ; it  is  opaque,  brittle,  and  is  not 
magnetic.  Specific  gravity  4.4.  It  consists  of  84  oxide  of  tita- 
nium, 14  oxide  of  iron,  and  3 of  oxide  of  manganese.  Klaproth. 
It  is  infusible  before  the  blow-pipe  without  addition ; with 
borax,  it  melts  into  a transparent  hyacinth-red  globule. 

It  seems  to  belong  to  primitive  rocks. 

It  occurs  in  granite  in  the  Uralian  mountains  and  in  Ceylon  ; 
but  is  more  commonly  found  in  alluvium,  as  in  Ceylon  with 
oxydulated  iron  sand,  hyacinth,  &c. : and  at  Ohlapian  in  Tran- 
sylvania, with  gold,  almandine,  rutile,  &c.  and  with  fragments 
of  granite  and  other  primitive  rocks  in  yellow  sand. 

MENACCANITE. 

Menacan  W.  Var.  de  Titane  oxyde  ferritere  W.  Menakanite  Br.  Bt. 

It  is  of  a greyish  or  of  an  iron-black  colour,  and  occurs  in 
very  small  angular  grains,  of  which  the  structure  is  imperfectly 
lamellar  ; the  fracture  is  fine-grained  and  uneven,  with  a glis- 
tening lustre,  between  adamantine  and  metallic.  It  is  brittle, 
yields  to  the  knife,  is  opaque,  and  attracts  the  magnetic  needle, 
but  not  very  strongly.  Specific  gravity  4.4.  It  consists  of  45.25 
oxide  of  titanium,  51  oxide  of  iron,  0.25  oxide  of  manganese, 
3.5  of  silex.  Klaproth.  It  is  infusible  before  the  blow-pipe; 
but  gives  to  borax  a greenish  colour  inclining  to  brown. 

It  first  occurred,  mingled  with  quartzose  sand,  in  the  bed  of 
a rivulet  turning  Tregonwell  mill  near  Menaccan,*  in  the  parish 
of  St.  Keverne  in  Cornwall ; more  recently  in  a stream  near  the 
house  of  Col.  Sandys  at  Lanarth  in  the  same  parish.  A variety 
of  titaniferous  iron  (which  indeed  is  the  proper  description  of 
the  menaccanite)  was  lately  discovered  by  M.  Majendie  in  a 
diallage  rock  near  Gwendra  on  the  southern  coast  of  Cornwall. 

It  has  been  found  at  Botany  Bay  in  New  South  Wales. 

ISERINE. 

It  is  of  an  iron-black  colour  passing  into  brownish-black,  and 
occurs  in  angular  grains  and  rounded  pieces ; it  is  a deep  black 
internally ; the  structure  is  lamellar,  at  least  in  one  direction  ; 
the  cross-fracture  is  conchoidal,  with  a brilliant  semi-metallic 
lustre;  it  is  opaque  and  very  hard,  and  attracts  the  magnet 
feebly.  It  consists  of  48  of  oxide  of  titanium,  48  oxide  of 
iron,  and  4 oxide  of  uranium.  Thomson.  Before  the  blow- 
pipe it  fuses  into  a blackish  brown  glass,  which  is  magnetic. 


* Whence  Menaccanite. 
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It  was  first  found  near  the  rise  of  the  stream  Iser,*  in  Silesia, 
In  the  Reisengebifge,  disseminated  in  a granitic  sand. 

In  Scotland  it  occurs  in  the  bed  of  the  river  Don  in  Aberdeen- 
shire, and  in  small  grains  on  the  shore  of  the  Loch  of  Trista  in 
the  isle  of  Fetlar  in  Shetland,  and  together  with  iron  sand  is 
found  imbedded  in  primitive  limestone  in  the  neighbourhood. 

In  England  Dr.  Traill  discovered  it,  within  the  last  few 
years,  accompanied  by  magnetic  iron  sand,  on  the  shore  of  the 
Mersey  opposite  to  Liverpool,  at  Seacome  Ferry ; it  oozes  out 
of  a bed  of  cohering  sand,  lying  beneath  a high  bank  of  clay, 
and  may  be  traced  for  several  miles  along  the  coast. 


CRICHTON1TE.+ 

Craitonite  Bournon. 

It  occurs  in  very  small  crystals  in  the  form  of  acute  rhom- 
boids, having  the  summits  replaced,  and  being  otherwise  vari- 
ously modified  by  secondary  planes ; the  only  natural  joint  is 
at  right  angles  to  the  axis  of  the  rhomboid — i.  e.  parallel  to  the 
plane  a.  It  is  perfectly  black,  opaque,  and  of  a shining  lustre; 
the  cross  fracture  is  conchoidal  ana  very  shining.  It  scratches  fiuate 
of  lime,  but  is  not  very  hard.  According  to  Berzelius  it  affords 
the  same  results  as  titaniferoas  iron  before  the  blow-pipe ; but 
it  may  be  questioned  whether  the  substance  affording  this  result 
was  not  rather  a mineral  commonly  sold  under  the  name  of 
Crichtonite,  occurring  in  thin  laminsc  and  fiat  crystals,  which 
are  incompatible  with  the  rhomboid,  and  which  probably  are 
titaniferous  iron : the  chrichtouite  is  understood  to  be  a com- 
pound of  titanium  and  silex; — a silicate  of  titanium. 


PonP' , 61#2(y 

PorP'onP" 118.45 

on  a 97.1* 

P"ona 83.20 


The  above  measurements  were  afforded 
by  a crystal  of  this  rare  mineral  in  the 
possession  of  H.  J.  Brooke,  Esq.)  but  the 
planes  were  not  quite  even  and  brilliant.  - 

It  occurs  accompanying  anatase,  and  on  rock  crystal  in 
Dauphine. 

* Whence  Iserine. 

t In  honour  of  Dr.  Crichton,  . . *• 
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SPHENE.* 

Sphen,  Karsten.  Titane  siliceo-calcaire  H. 

It  occurs  of  a greyish,  yellowish,  reddish,  and  blackish- 
brown,  also  of  various  shades  of  green,  yellowish  green,  and 
greenish-white;  when  pulverized  it  is  grey ish- white ; it  i» 
found  amorphous,  and  in  crystals  differing  greatly  in  form: 
the  primary  form  is  au  oblique  rhombic  prism,  of  which  the 
lateral  angles  are  alternately  about  lSS^SO7  & 46®. 30'  by  the 
reflective  goniometer  from  natural  planes ; the  structure  is  lamel- 
lar, but  its.  precise  directions  have  not  yet  been  ascertained ; 
it  is  sometimes  translucent  on  the  edges  alone;  it  scratches 
glass,  and  is  brittle.  It  consists  of  35  of  oxide  of  titanium,  35 
silex,  33  lime.  Klaproth.  It  is  fusible  with  difficulty  into  a 
blackish  glass ; with  borax  it  gives  a yellowish-green  glass. 


MonM' ISS’Sty 

P on  M or  M' 121.50 

a 159.44 

140.52 

<2  or  A1 158.18 

— e3  or  e3' 154.20 

e4  or  tV 146.30 

e5  or  e5' 120.  2 

M or  M'  on  a 139.30 

Mon  5 or  M' on  ft' 124.35 

M or  M'  on  86.20 
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e3or e3' 116.42 

e5  or e5' 138.42 


M on  l or  M'  on  t 151*20' 
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ft  on  ft' 167.00 

ft  or  ft  on  139.30 

c on  dl  or  dl' 146.44 

A 145.18 

e4 154.52 

rfl  on  dV ;...  113.&4 

d2  on  rf2' 135.60 

d2  on  ©4 152.30 

d 1 on  A 152.45 

el  on  el' 175.42 

e2  on  e2' 136.50 

e4  on  t\> 113.40 


* Sphenc,  from  the  Greek:  probably  in  allusion  to  its  crystals  being 
somewhat  wedge-shaped. 
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It  occurs  in  primitive  rocks  chiefly. 

In  Sweden  and  Norway  in  granite ; in  Norway  in  primitive 
limestone ; in  sienite  at  Passau  on  the  Inn  ; on  St.  Gothard 
with  chlorite  on  granite ; in  the  same  rock  in  Maryland  and 
Pennsylvania,  and  in  other  of  the  United  States  in  limestone. 
It  occurs  at  Andernach  and  the  Puy  de  Dome  in  volcanic  rocks. 
The  substance  described  by  Haiiy  under  the  name  of  Spinthere , 
is  only  a variety  of  Sphene  (see  preceding  crystalline  form) ; 
it  is  found  in  Isere  in  France  on  crystals  of  carbonate  of  lime. 

In  Scotland,  in  sienite,  in  the  Criflle  and  other  hills  in  Gallo- 
way, on  the  south  side  of  Lough  Ness,  in  the  mountains  round 
the  King’s  House,  in  Ben  Nevis,  in  Culloden  in  Aberdeenshire, 
and  in  the  granite  of  Aberdeen  : in  the  lloetz  traps  of  Mid 
Lothian.  On  the  shore  of  Loch  Triesta  in  the  Isle  of  Fetlar 
in  Shetland,  and  in  porphyritic  gneiss  at  Altaness  in  the  Isle  of 
Burray. 

In  Ireland,  sparingly  in  thin  flakes  between  lamina:  of  mica* 
slate,  in  the  town  land  of  Carriglinneen. 


CERIUM.* 

Of  this  rare  metal,  the  ores  have  received  a considerable  ac- 
cession by  late  discoveries,  but  the  greater  part  of  them  were 
found  in  very  small  quantity ; one  or  more  of  them  so  sparingly 
that  the  whole  quantity  scarcely  sufficed  for  one  analysis.  The 
accounts  of  some  of  them,  both  as  regards  th^ir  chemical  and 
external  characters,  are  yet  very  imperfect. 

CERITE. 

Cerit,  Hisinger  & Berzelius.  Cerium  oxyde  silicif&re  H. 

Its  colour  is  between  rose  red  and  flesh  red,  occasionally  with 
a tinge  of  brown ; when  pulverized,  it  is  grey  ; it  occurs  both 
massive  and  disseminated ; the  fracture  is  splintery  and  more  or 
less  shining,  sometimes  only  glimmering:  it  is  opaque,  scratches 
glass,  gives'  sparks  with  the  steel,  scarcely  yields  to  the  knife, 
and  is  hard,  and  difficultly  frangible.  It  consists  of  54.5  oxide 
of  cerium,  3.5  oxide  of  iron,  34.5  silex,  1 .25  lime,  5 water, 
Klaproth ; but  according  to  Vauquelin,  67.0  of  oxide  of  cerium, 
17  of  silex,  2 of  oxide  of  iron,  2 of  lime,  12  of  water  and  car- 
bonic acid.  Before  the  blow-pipe  on  charcoal  it  splits  but  does 
not  fuse ; with  borax  it  fuses  slowly. 


* Cerium;  after  the  plunet  Ceres. 


264  Native  Metals  and  Metalliferous  Minerals. 

It  is  found  only  in  the  copper  mine  of  B&stnaes  near  Riddar- 
hytta  in  Sweden,  and  is  accompanied  by  the  ores  of  copper, 
molybdena  and  bismuth  ; also  with  mica  and  hornblende  ; the 
cerite  is  sometimes  disseminated  among  the  two  latter : the 
mine  is  in  gneiss. 

ALLANITE.* 

AUanite,  Thomson.  Cerium  oxydd  silicifere  noire,  Lucas. 

It  is  of  a brownish-black  colour,  when  pulverized  of  a green- 
ish-grey. It  occurs  massive,  and  in  prismatic  crystals,  variously 
terminated ; the  planes  and  measurements  of  the  following 
figure  indicate  the  primary  form  to  be  a right  square  prism, 
but  no  appearances  of  internal  structure  have  hitherto  been 
observed  : the  fracture  is  uneven,  passing  into  small  conchoidal, 
with  a shining  resino-metallic  lustre.  It  is  generally  opaque 
even  in  the  smallest  and  thinnest  fragments ; rarely  slightly 
translucent  and  of  a yellowish  brown.  It  is  of  about  the  same 
hardness  as  glass,  and  is  brittle.  Specific  gravity  3.1 — 3.4.  It 
consists  of  33.9  oxide  of  cerium,  25.4  oxide  of  iron,  35.4  silex, 
9.2  lime,  4.1  alumine,  4 water.  Thomson.  In  the  forceps  or 
on  charcoal,  a small  fragment  merely  becomes  greenish  yellow 
on  the  surface,  but  does  not  fuse  with  an  intense  heat.  Chil- 
dren. Another  specimen  frothed  and  melted  imperfectly  into 
a black  scoria.  Thomson. 

It  is  often  difficult  to  distinguish  this  mineral  by  its  external 
characters  from  gadolinite.  Bourn  on  points  out  the  following 
as  the  most  certain  amongst  them ; thin  fragments  of  the  gado- 
linite are  translucent  on  the  edges  and  of  a fine  green  colour; 
the  allanite  is  commonly  opaque,  rarely  translucent  and  of  a 
yellowish-brown. 


P on  M or  hP. .....  90®.  c.  g. 

M on  M' 90  . . . 

P on  ft,  or  b' 120  . . . 

M on  ft,  ft,  or  ft'  . . . : 150  . . . 

ft  on  ft 150  . . . 

£ or  ft  on  & or  b1  on  cf  160  . . . 
cone*  ; 100  . . . 


The  crystal  al>ovc  represented  was  brought  from  Greenland  by  Professor 
Gcisccke,  and  presented  to  me  by  J.  G.  Children,  Esq. 

* AUanite,  in  honour  of  Thomas  Allan,  Esq.  of  Edinburgh. 
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It  occurs  in  a granite  rock  in  West  Greenland,  and  was  dis- 
covered by  Professor  Geisecke,  but  was  first  noticod  and  recog- 
nized by  T.  Allan,  Esq.  of  Edinburgh. 

A variety  of  the  ores  of  cerium  has  been  announced  under  the 
name  of  Gerin,  which  however  has  not  been  described.  By  the 
analysis  of  Berzelius,  it  appears  to  be  nearly  allied  to  allanite  in 
composition.  It  consists  of  oxide  of  cerium  28.19,  oxide  of 
iron  20.72,  oxide  of  copper  0.87,  silex  30.17,  alumine  11.31, 
lime  9.12,  volatile  matter  0.40. 

ORTHITE. 

The  Orthite  always  occurs  in  straight  * seams  or  layers, 
sometimes  in  felspar.  It  resembles  gadolinite,  but  differs  in 
fusibility.  It  is  composed  of  protoxide  of  cerium  19.50,  pro- 
toxide of  iron  12.44,  protoxide  of  manganese  3.44,  yttria  3.44, 
silex  32.00,  alumine  14.80,  lime  7.84,  water  5.36.  Berzelius. 
Alone  on  charcoal  before  the  blow-pipe  it  intumesces,  and 
fuses  into  a black  blebby  glass ; with  borax  dissolves  readily 
into  a glass  which  when  hot  is  red,  when  cold  yellow. 

It  was  found  in  the  mine  of  Finbo,  in  the  neighbourhood  of 
Fahlun  in  Sweden.  That  mine  is  situated  on  a granite  vein 
traversing  gneiss,  in  one  place  more  than  12  feet  wide. 

Several  other  minerals  containing  cerium  have  been  discovered 
in  the  same  mine,  ot  near  the  same  place  ; but  no  satisfactory 
descriptions  of  these  minerals  have  yet  been  published  in  this 
country  ; some  of  them  have  been  analysed  by  Berzelius. 

A variety  of  orthite  was  discovered  in  another  granite  vein 
near  Fahlun,  which  has  the  curious  property  of  taking  fire  be- 
fore the  blow-pipe  and  of  continuing  to  burn  for  some  moments. 
It  has  received  the  name  of  Pyrorthite.  Besides  the  same  con- 
stituents as  the  orthite,  it  contains  25  per  cent,  of  carbon. 

YTTROCERITE.f 

» 

The  colour  of  this  newly  discovered  mineral  is  various ; violet, 
greyish-red,  greyish-white,  are  often  mingled  in  the  same  speci- 
men. It  occurs  in  amorphous  masses,  varying  from  a thin  crust 
to  half  a pound  in  weight ; also  investing.  It  is  opaque;  the 
structure  is  lamellar,  with  a glistening  lustre  ; it  yields  to  the 
knife,  but  scratches  ftuor.  Specific  gravity  3.447.  Before  the 
blow-pipe  it  loses  its  colour  and  becomes  white,  but  does  not 
fuse  of  itself ; but  when  gypsum  is  added  it  readily  melts  into 

* Whence  Orthite,  from  the  Greek. 

+ From  its  consisting  chiefly  of  yttria  and  cerium. 

2 L 
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a bead.  By  one  analysis,  it  appears  to  consist  of  oxide  of 
certain  13.15,  yttria  14.60,  lime  47.77,  and  fluoric  acid  24.46. 
By  another,  fluate  of  lime  68.18,  fluate  of  yttria  1(X60,  and 
fluate  of  cerium  20.22.  Berzelius.  Ou  charcoal,  before  the 
blow-pipe  alone,  it  does  not  fuse  ; by  the  addition  of  gypsum 
it  melts  into  an  opaque  globule. 

It  has  been  found  only  at  Finbo  near  Fahlun  in  Sweden, 
upon  or  disseminated  in  quartz,  or  investing  the  pyrophysalite. 

SUB-FLUATE  OF  CERIUM. 

In  this  mineral  the  fluoric  acid  is  combined  with  twice  as 
much  of  the  peroxide  and  protoxide  of  cerium  as  in  the  suc- 
ceeding mineral.  It  is  described  as  possessing  a strong  resem- 
blance to  porcelain  jasper.  Its  colour  is  yellow,  and  its  form 
has  some  appearance  of  crystallization.  Before  the  blow  -pipe 
on  charcoal  it  is  infusible,  but  on  cooling  becomes  first  brown, 
then  red,  and  lastly  orange. 

Berzelius  also  mentions  a Fluate  of  Cerium , as  not  yet  ana- 
lysed : nor  am  I aware  that  it  has  been  described.  He  ob- 
serves that  on  charcoal  it  does  not  fuse  ; turns  opaque  at  a low 
heat ; becomes  by  the  fire  rather  darker ; and  presents  the  same 
changes  of  colour  as  the  preceding. 

NEUTRAL  FLUATE  OF  CERIUM. 

It  has  also  been  termed 

Deuto-Jluale  of  Cerium. 

This  very  rare  mineral  has  been  found  only  at  Finbo,  Broddbo 
and  Bastnaes  in  Sweden,  and  even  there  so  sparingly,  that  all 
the  specimens  that  were  found  scarcely  sufficed  Berzelius  for  a 
single  analysis.  That  of  Finbo  is  of  a deeper  red  thau  that  of 
Broddbo.  It  has  occurred  in  six-sided  prisms,  in  plates,  and 
in  amorphous  masses.  It  is  composed  of  fluate  of  protoxide  of 
cerium  30.43,  fluate  of  peroxide  of  cerium  68.00,  with  some 
traces  of  fluate  of  yttria.  Berzelius.  Before  the  blow-pipe  on 
charcoal  it  does  not  fuse,  but  merely  turns  of  a slightly  brown 
colour. 

‘ It  is  imbedded  in  a rock  composed  of  albite,  quartz,  and 
mica,  and  is  accompanied  by  emeralds  and  yttrocolumbite. 

By  one  analysis  this  mineral  yielded  a proportion  of  the  new 
earth  Thorina , but  the  analysis  was  incomplete. 

This  new  earth  has  likewise  been  detected  by  Berzelius  in  a 
mineral  to  which  he  has  given  the  name  of 
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• • 

• • * 

DOUBLE  FLUATE  OF  CERIUM  AND  YTTRIA. 

This  is  an  earthy  mineral  found  at  Finbo  in  Sweden,  which  is 
much  more  common  than  the  preceding,  but  its  size  seldom  ex- 
ceeds that  of  a pea.  It  is  commonly  of  a pale  red  colour,  but 
occurs  deep  red,  yellow,  and  even  white.  It  may  easily  be 
scratched  by  the  nail.  It  also  occurs  in  amorphous  masses  of  a 
reddish  brown  colour,  which  sometimes  are  separate,  sometimes 
invest  gadolinite,  or  are  mixed  with  it  so  as  to  appear  a part  of 
it.  Several  analyses  gave  different  results. 


URANIUM.* 

Its  ores  are  only  two  in  number. 

URAN-OCIIRE.  PITCH-BLENDE. 

Pecherz  W.  Urane  oxydule  H.  Urau-ochre  J.  Pitch  Blende  A. 

It  is  brown,  greyish,  brownish-black,  and  black ; and  occurs 
globular,  reniform,  massive,  disseminated,  and  pulverulent ; the 
fracture  is  uneven,  or  small  conchoidal ; it  is  sometimes  dull, 
but  more  often  possesses  a shining  resinous  lustre  ; . it  is  opaque, 
or  occasionally  translucent  on  the  edges,  and  is  very  brittle, 
*)ut  sometimes  scratches  glass.  Specific  gravity  7.5.  It  consists 
According  to  Klaproth,  of  86.5  oxide  of  uranium,  6 of  galena, 
2.5  black  oxide  of  iron,  and  5 of  silex.  It  is  infusible  before 
the  blow-pipe ; with  borax  it  yields  a grey  slag. 

It  generally  accompanies  uranite. 

In  Cornwall,  it  accompanied  uranite  in  Tin  Croft  mine,  both 
amorphous  and  in  globular  masses  of  a brown  colour;  in  Tol 
Carn  mine,  of  a black  colour  with  uranite,  and  disseminated  in 
the  vein. 

' / * • 

l 

URANITE.  PHOSPHATE  OF  URANIUM. 

Uran  glimmer  W.  Urane  oxyde  H.  Urane  micace  Br.  Urane  micace 
oxyde  Bt.  Uran-mica  J.  Uranite  A. 

It  occurs  of  a lemon-yellow,  gold-yellow',  ycllowish-brow'n, 
also  of  apple  and  emerald-green ; the  same  crystal  is  sometimes 
yellow  at  one  end,  green  at  the  other;  it  becomes  brownish  and 
dull  by  decomposition.  It  is  found  crystallized  in  quadrangular 
prisms,  in  four,  six,  and  eight-sided  tables,  rarely  in  acute  and 

* "W 

• From  the  Greek,  signifying  Heaven. 

U2 
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obtuse  octohedrons  : the  structure  is  lamellar,  and  it  is  mechan- 
ically divisible  parallel  to  all,  and  with  remarkable  ease  to  the 
terminal  planes  of  a right  square  prism — the  form  of  the  primary 
crystal.  It  varies  from  transparent  to  opaque ; the  lustre  is 
shining ; it  yields  easily  to  the  knife,  and  is  brittle.  Specific 
gravity  2.19.  The  green  variety  of  Cornwall  consists,  according 
to  Gregor,  of  oxide  of  uranium,  oxide  of  copper,  and  water  1 5.4. 
Klaproth  considered  the  yellow  to  be  a pure  oxide  of  uranium. 
Berzelius,  on  analysing  the  yellow  of  Autun,  was  led  to  the 
conclusion,  that  it  is  a uranate  of  lime,  containing  much  water 
of  crystallization,  and  that  the  green  of  Cornwall  is  the  same 
combination  coloured  by  arseniate  of  copper.  The  green  va- 
riety of  Gunnis-lake  mine  in  Cornwall  has  since  been  analysed 
by  my  brother  Richard  Phillips,  who  finds  it  to  be  a phosphate 
of  uranium  coloured  by  phosphate  of  copper,  containing  water, 
and  consisting  of  oxide  of  uranium  60.0,  oxide  of  copper  9.0, 
phosphoric  acid  15.3,  water  13.8,  silex  0.5,  loss  1.4.  It  de- 
crepitates violently  on  charcoal  before  the  blow-pipe,  loses  about 
33  per  cent,  by  ignition,  and  acquires  a brassy  colour ; with 
borax  it  gives  a yellowish  green  glass.  It  is  soluble  with  effer- 
vescence in  nitric  acid. 

1 2 4 5 6 


Fig.  1.  The  primary,  a right  square  prism.  Fig.  2,  a tabular  crys- 
tal of  a quadrangular  form;  these  occur  of  various  lengths.  Fig.  3.  In  this, 
the  solid  angles  of  the  preceding  are  replaced,  produciug  a six-sided  tabular 
crystal;  these  are  commonly  very  long.  Fig.  4.  In  this,  all  the  terminal 
edges  of  the  quadrangular  prism  are  replaced,  tending  to  produce  an  octo- 
hedron,  which  sometimes  occurs.  In  fig.  5,  the  solid  angles  of  the  prism 
(fig.  1),  are  replaced  by  triangular  planes.  In  fig.  6,  all  the  edges  and  solid 
angles  of  the  quadrangular  prism  are  replaced. 
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It  is  generally  found  in  granite. 
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It  occurs  in  veins  in  granite  at  St.  Symphoricn  near  Autun, 
and  also  at  St.  Yrieux  near  Limoges  in  France  : and  is  found  at 
several  places  in  Saxony.  Near  Baltimore  in  Maryland,  and  at 
Brunswick  in  Maine,  North  America? 

In  Cornwall,  it  occurred  in  veins  passing  through  granite  in 
Carharack  mine ; with  uran-ochre  on  masses  of  granite  in  the 
veins  of  Tin  Croft  miue  near  Redruth,  and  in  Huel  Buller  near 
the  same  place  ; in  decomposed  granite  with  pulverulent  black 
uran-ochre  in  Tolcarn  mine  near  St.  Day ; on  red  oxide  of  cop- 
per and  with  cubic  arseuiate  of  iron  in  Iluel  Gorland  and  Huel 
Unity,  the  veins  of  which  pass  through  granite  and  schist ; in 
Huel  Edward  iii  St.  Just;  in  St.  Agnes  ; also  at  Stcnna-Gwyn, 
near  St.  Austle,  on  wavellite  (upon  decomposed  granite?)  ; and 
in  Gunnis-lake  mine  near  Callington. 


COLUMBIUM* 

The  ores  of  this  metal  are  few,  and  occur  very  sparingly. 

COLUMBITE.* 

Columbite,  Hatchett.  Tantalit  Karsten.  Tantale  oxyde  ferro-manganisi- 

tfere  H.  Tautalite  J.  A. 

It  is  of  an  iron-black  colour,  sometimes  with  a tinge  of  blue ; 
it  occurs  in  single  crystals,  and  in  small  crystalline  masses  : the 
crystals  are  mostly  incomplete,  but  possess  the  general  form  of 
flat  quadrangular  prisms,  striated  longitunally,  shining  exter- 
nally, and  variously  modified.  The  primary  form  appears  to 
be  a right  rectangular  prism.  It  is  opaque,  scratches  glass,  and 
gives  sparks  with  the  steel.  Specific  gravity  6.46 — 7.  That 
of  North  America  consists,  according  to  Wollaston,  of  oxide  of 
columbium  80,  oxide  of  iron  15,  oxide  of  manganese  5.  Ana- 
lysis by  Berzelius  of  that  of  Finland,  oxide  of  columbium  83.2, 
protoxide  of  iron  7.2,  protoxide  of  manganese  7.4,  oxide  of  tin 
0.6.  That  of  Bodenmais,  analysed  by  Vogel,  yielded  the  same 
constituents.  Alone,  before  the  blow-pipe,  it  suffers  no  change ; 
with  borax  it  dissolves  slowly  but  perfectly. 

* Columbite,  from  its  bavins  been  first  discovered  in  America;  whence 
Columbium,  the  designation  of  tlve  pure  metal. 
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P on  M or  T 90 ’00 

M on  T 90.00 

P on  al  or  a V 136.30 

c 120.00 

T on  rfl 156.30 

dZ 114.30 

c 150.00 


Tlte  preceding  figure  represent*  a crystal  in  the  possession  of  H.  J-  Brooke, 
Esq.  of  about  the  same  size  as  die  sketch : ! am  also  indebted  to  him  for  the 
measurements. 

0 

It  is  said  to  have  been  first  discovered  at  New  London  in 
Connecticut,  North  America,  but  its  precise  locality  is  un- 
known : it  has  since  been  found  at  Kemito  in  Finland ; more 
lately  at  Bodenmais  in  Bavaria  in  pretty  large  prismatic  crystals. 

Stanniferous  Columbitc . It  is  described  as  occurring  in  amor- 
phous masses  without  any  external  appearance  of  crystal- 
lization, or  of  regular  internal  structure.  Its  colour  is  an 
uniform  black:  the  fracture  is  uneven.  The  fragments 
are  indeterminate,  opaque,  and  their  lustre  is  metallic. 
It  scratches  glass,  but  is  scratched  by  quartz,  and  gives  no 
sparks  with  the  steel.  The  specific  gravity  of  the  larger 
masses  is  6.291 ; of  those  of  inferior  size  it  is  less.  It  is 
not  alterable  before  the  blow-pipe  per  se  : but  with  phos- 
phate of  soda  or  borax,  it  fuses  into  a yellowish  glass.  By 
one  analysis,  Berzelius  found  it  to  consist  of  oxide  of  co- 
lumbium  66.66,  tungstic  acid  5. 78,  oxide  of  tin  8.02, 
oxide  of  iron  10.64,  oxide  of  manganese  10.20.  These 
ingredients  varied  a little  in  two  other  analyses,  wrhich 
afforded  nearly  2 per  cent,  of  lime.  Berzelius  considers 
the  tungstic  acid  and  oxide  of  iron  to  have  existed  in  the 
mineral  in  the  form  of  tungstate  of  iron. 

It  was  found  at  Broddbo  in  Sweden : that  of  Finbo,  * 
which  occurred  in  small  graius  or  crystals  imbedded  in 
quartz,  consists  according  to  Berzelius,  of  oxide  of  coium- 
bium  66.99,  oxide  of  tin  16.75,  oxide  of  iron  7.67,  oxide 
of  manganese  7.98,  lime  2.40. 

A variety  has  ipore  lately  been  found  at  Bodenmais  in 
Germany:  its  specific  gravity  is  6.464.  It  is  described  as 
yielding  by  mechanical  division  a four-sided  prism,  of  94* 
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and  86°,  terminated  by  oblique  faces.  By  the  analysis  of 
Vogel  it  consists  of  oxide  of  columbium  75,  protoxide  of 
irou  17,  protoxide  of  manganese  5,  oxide  of  tin  1. 

0 

YTTROCOLUMBITE* 

Yttrotantal,  Karsten.  Tantale  oxyde  yttrifere  H.  Yttrotantalite  J.  A. 

It  is  of  an  iron-black  colour,  when  pulverized  greyish.  It 
is  said  also  to  occur  of  a yellowish-brown  and  brownish- 
black  colour.  It  is  described  as  occurring  in  imbedded  in  an- 
gular pieces,  sometimes  as  large  as  a hazel  nut ; also,  it  is  said, 
in  rhombic  prisms.  Internally  it  is  compact,  or  has  a granular 
fracture  with  a shining  metallic  lustre  ; it  is  opaque,  and  yields 
with  difficulty  to  the  knife.  Spec.grav.  5. 1.  Under  the  blow- 
pipe it  first  decrepitates,  but  melts  by  an  increase  of  heat,  into 
a greenish-yellow  slag.  It  consists  according  to  Vauquelin,  of 
N 45  oxide  of  columbium,  55  of  yttria  and  oxide  of  iron.  Berze- 
lius considers  the  black  and  the  yellow  to  be  mechanical  mix- 
tures of  sub-columbate  of  yttria,  with  small  quantities  of  the 
sub-columbates  of  lime  and  uranium,  and  sometimes  with  co- 
lumbite  and  tungsten. 

It  occurs  with  gadolinite,  in  a bed  of  flesh-coloured  felspar, 
in  gneiss  at  Ytterby  near  Roslagen  in  Sweden,  and  at  Finbo. 

More  lately  it  has  been  found  crystallised  by  Sir  C.  Giesecke, 
at  Rickerlamsan,  near  Cape  Farewell,  in  Greenland,  imbedded 
in  quartz.  The  fragments  are  translucent,  of  a greenish  brown 
colour;  the  fracture  is  conchoidal  with  a brilliant  metallic  lustre. 
Spec.  grav.  5.838. 


CHROME. f 

OXIDE  OF  CHROME. 

* 

» 

% 

. Dr.  MacCulloch. 

It  occurs  both  of  a bright  grass  green,  and  of  a pale  yellow 
colour  : both  varieties  are  sometimes  in  the  form  of  a powder, 
and  are  then  dull  ; but  the  green  is  occasionally  compact,  bear- 
ing the  marks  of  a crystalline  structure,  and  somewhat  translu- 
cent ; the  lustre  then  resembles  that  of  compactly  crystalline 

* From  its  consisting  chiefly  of  Yttra  and  Columbium. 

+ Meaning,  a colouring  substance ; probably  in  allusion  to  its  preparation 
as  a pigment. 
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limestone  and  marbles.  The  green  changes  to  yellow  by 
heating  it,  whence  they  have  been  supposed  by  Vauquelin  to 
exist  in  different  states  of  oxidation. 

It  is  soluble  by  boiling  in  the  alkalies,  and  communicates  to 
them  a green  colour ; but  the  solution  is  decomposed  by  further 
boiling,  and  the  oxide  is  precipitated.  By  this  character,  and 
by  its  communicating  a green  tinge  to  glass  before  the  blow-pipe, 
it  may  be  recognised  and  distinguished. 

It  occurs  in  Unst,  one  of  the  Shetland  Isles,  investing  the 
surface,  or  filling  cavities  in  the  chromate  of  iron,  w hich  abounds 
iu  this  island,  so  as  for  the  space  of  many  miles  to  be  scattered 
over  the  surface  of  the  ground,  and  even  to  be  used,  in  common 
with  the  loose  stones  which  it  accompanies,  in  the  building  of 
dykes. 

The  Comte  de  Bournon  cites  it  iu  a pulverulent  state,  and  in 
a siliciferous  state,  possessing  a green  colour  more  or  less  intense 
in  proportion  to  the  quantity  ofsilexit  incloses,  from  Ecouchets 
in  Burgundy.  Also  as  the  colouring  matter  of  a green  quartz, 
greatly  resembling  prase. 

Dr.  MacCulloch  is  of  opinion  that  the  chrome  oxide  of  Lucas 
is  a compound  mineral,  and  that  of  (Just  a pure  oxide. 


BISMUTH. 


Bismuth  is  fouud  in  the  native  state,  and  there  are  several 
varieties  of  its  ores. 


NATIVE  BISMUTH. 

Gegieden  Wismuih  W.  Bismuth  natif  H. 

Its  colour  is  silver-white  tinged  with  red,  generally  with  an 
external  tarnish  ; it  occurs  feathery,  reticulated,  amorphous, 
and  also,  it  is  said,  crystallized  in  the  form  of  the  regular  octo- 
hedron,  (its  primitive  crystal)  and  acute  rhomboid  ; its  struc- 
ture is  lamellar,  with  joints  parallel  to  the  planes  of  the  regular 
octohedron,  and  probably  also  in  other  directions ; it  is  soft, 
sectile,  and  not  very  frangible.  Spec.  grav.  9.  When  placed 
on  a live  coal,  or  subjected  to  the  heat  of  a candle,  it  melts  ; 
before  the  blow-pipe  it  melts,  and  is  volatilized  in  the  form  of  a 
white  vapour,  giving  out  generally  an  arsenical  odour  from  an 
admixture  of  arsenic. 

It  chiefly  occurs  in  the  veins  of  primitive  mountains,  in  a 

gangue  of  quartz,  calcareous  spar,  induratrd  clay,  or  jasper,  and 

■ 

t 


Digitized  by  Google 


Bismuth , Sulphur.  573 

is  accompanied  by  ores  of  cobalt  and  nickel,  sometimes  of  silver, 
and  lead. 

In  Europe,  it  occurs  most  abundantly  at  Johan n-georgen- 
Stadt  and  Schneeberg  in  Saxony,  and  at  Joachirastal  in  Bohemia : 
it  also  occurs  in  Transylvania,  Swabia,  France,  Norway,  and 
Sweden.  At  Trumbull  in  Connecticut  in  N.  America,  in  tabu- 
lar masses,  with  the  sulphurets  of  iron  and  lead. 

It  occurs  in  the  western  part  of  Cornwall,  disseminated  in  an 
argillaceous  rock  ; its  precise  locality  is  unknown ; but  it  has 
been  found  in  Botallack,  and  in  St.  Columb  : it  occurs  in 
feathery  masses,  with  arsenical  cobaltj  in  Uuel  Sparnon,  close 
to  Redruth  : in  Herland  mine  near  St.  Iv6s. 


SULPHURET  OF  BISMUTH. 

Wismuthglanz  W.  Bismuth  sulfure  H.  Bt.  Bismuth  Glance  J. 

a 

. It  is  of  a colour  between  tih-white  and  lead-grey,  but  is 
sometimes  yellowish*white ; it  occurs  disseminated  in  crystal- 
line prisms,  which  occasionally  radiate,  and  in  minute  crystals 
deeply  striated  longitudinally,  in  the  small  cavities  of  the  mass. 
It  cleaves  parallel  to  the  planes  P and  f of  the  following  figure, 
and  at  right  angles  to  the  latter,  affording  the  measurement  of 
90°  by  the  reflective  goniometer  j .there  are  also  indications  of 
cleavages  parallel  to  the  planes  of  a right  rhombic  prism  of 
about  130°  & 50° ; the  principal  cleavage  is  parallel  to  the  plane f. 
It  is  soft  and  brittle.  Spec.  grav.  6.1.  It  melts  in  the  flame  of 
a candle ; before  the  blow-pipe  it  is  for  the  most  part  volatilized 
with  a sulphureous  odour,  leaving  a residue  which  is  reducible 
with  difficulty  to  the  metallic  state. 


The  minute  crystal  represented  by 
this  figure  is  not  sufficiently  brilliant 
for  measurement  by  the  reflective 
goniometer;  the  lines  parallel  to  the 
plane /represent  the  striae  constantly 
observed  on  the  crystals,  but  which 
in  reality  are  a series  of  planes. 

It  chiefly  occurs  in  the  veins  of  primitive  mountains,  &c.  ac- 
companied by  native  bismuth,  and  some  of  the  ores  of  cobalt, 
iron,  and  arsenic. 

In  Europe,  the  localities  are  pretty  much  the  same  as  those 
of  native  bismuth. 
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In  Cornwall,  it  occurs  in  small  and  very  brilliant  tin-white 
crystals  in  Iluel  Sparnon  near  Redruth  ; in  minute  crystals  of 
a yellowish-white  disseminated  in  a sort  of  jasper,  at  Botallack 
near  the  Land’s  End : it  is  said  also  to  have  occurred  in  Her- 
laud  mine. 

Cupriferous  Sulphuret  of  Bismuth.  Kupferwismutherz  W* 
It  is  of  a lead-grey,  steel-grey,  or  tin-white  colour,  with 
a yellowish  or  reddish  taruish ; and  occurs  massive,  dis- 
seminated, and  acicular  ; the  fracture  is  small  grained  and 
uneven  ; it  is  sectile.  It  consists,  according  to  Klaproth, 
of  47.24  bismuth,  34.66  copper,  12.58  sulphur. 

It  has  ouly  occurred  in  certain  mines  near  Wittichen  in 
Furstemberg,  in  veins  traversing  granite. 
Plumbo-cupriferous  Sulphuret  of  Bismuth.  Nadelerz  W.  Bis- 
muth sulfure  plumbo-cuprifere  H.  It  is  of  a steel-grey  co- 
lour, with  a yellowish  tarnish.  It  occurs  disseminated, 
and  in  acicular  four  or  six-sided  prisms,  striated  longitudi- 
nally ; the  structure  is  lamellar  ; the  cross  fracture  small- 
grained  and  uneven,  with  a shining  metallic  lustre  ; it  yields 
easily  to  the  knife.  Spec.  gray.  6.125.  It  consists  of  bis- 
muth 43.2.  lead  24.3,  copper  12.1,  nickel  1.5,  tellurium 
1.3,  and  sulphur  11.5,  John.  Before  the  plow-pipe  it  fuses 
into  a steel-grey  globula:  by  continuance  of  heat  it  partly 
volatilizes  and  deposits  on  the  charcoal  a yellow  powder, 
after  which  there  remains  a red  globule,  enclosing  a grain 
of  metallic  lead. 

It  has  only  been  found  near  Beresof  in  Catharinenberg 
in  Siberia,  imbedded  in  quartz,  and  accompanied  by  galena 
and  native  gold. 

BISMUTH  OCHRE.  OXIDE  OF  BISMUTH. 

WUmutoclier  W.  Bismuth  oxyde  H.  Bt. 

It  is  of  a greenish-yellow  or  yellowish-grey,  and  occurs  mas- 
sive and  disseminated  ; the  structure  is  sometimes  lamellar,  with 
a shining  lustre  ; sometimes  fine-grained  or  earthy,  and  dull : 
it  is  opake,  soft,  and  often  friable.  Spec.  grav.  4.7.  It  is  easily 
reduced  to  the  metallic  state,  before  the  plow-pipe,  on  charcoal. 

It  has  been  found  at  Schneeberg  and  Johann-georgenstadt  in 
Saxony,  and  at  Joachimstal  in  Bohemia. 

CARBONATE  OF  BISMUTH. 

Of  this  substance  no  precise  description  has  been  given.  It 
is  noticed  and  figured  in  Sowerby’s  English  Mineralogy,  Tab. 
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344,  as  having  been  sent  to  him  by  the  late  Rev.  W.  Gregor, 
by  whose  experiments  it  appeared  to  consist  of  carbonate  of 
bismuth,  with  some  oxide  of  iron  and  earthy  matter.  It  was 
found  at  St.  Agnes  in  Cornwall.  It  had  the  appearance  of  an 
'earthy  substance,  and  somewhat  resembled  steatite.  It  is  said 
also  to  have  occurred  at  Tregurthy  and  St.  CoJumb  in  Cornwall. 

It  has  been  doubted  whether  the  same  substance  has  not  been 
described  by  Friesleben  under  the  name  of  Arsenic  Wismuth 
(Arsenical  Bismuth.) 


ARSENIC.  * 

. * : , » 

It  is  found  in  the  native  state ; its  ores  are  but  few. 
NATIVE  ARSENIC. 

• • • 

. • * * 

Gediegen  arsenic  W.  Arsenic  natif  U. 

• 

It  is  of  a greyish-black,  and  is  dull  externally  ; internally, 
when  fresh  broken,  of  a lead-grey  colour,  inclining  to  tin-white ; 
it  occurs  reniform,  botryoidal,  and  in  flat  mamillary  masses ; 
also  exhibiting  cavities  in  the  forms  of  the  cube,  octohedron, 
&c. ; the  structure  of  the  former  is  concentric  lamellar,  the 
cross  fracture  is  fine  grained  and  uneven,  occasionally  with 
a slight  appearance  of  a fibrous  structure  ; it  yields  to  the  knife, 
and  is  easily  frangible.  Specific  gravity  5.7.  Before  the  blow- 
pipe it  readily  fuses,  and  burns  with  a bluish  flame  and  a dense 
white  arsenical  vapour;  and  is  volatilized  with  the  exception 
of  a minute  portion  of  iron,  which  sometimes  is  mixed  with 
silver  or  gold.  • ^ 

It  occurs  chiefly  in  the  veins  of  primitive  rocks,  accompany- 
ing the  ores  of  silver,  cobalt,  and  copper,  See. 

It  is  found  at  Kongsberg  in  Norway,  in  the  Hartz,  in  Bohe- 
mia, and  several  other  European  countries,  and  sparingly  in 
North  and  South  America. 

OXIDE  OF  ARSENIC. 

Arsenikbliithe,  Karsten.  Arsenic  oxyde  H. 

It  is  of  a snow-white,  but  sometimes  tinged  accidentally  red- 
dish, yellowish,  or  greenish.  It  occurs  earthy,  capillary,  in-* 

# It  is  said  by  Hatiy  that  Arsenic  is  derived  from  the  Greek,  signifying 
a male ; in  allusion  to  the  great  power  of  the  metal. 
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vesting  other  substances,  in  stalactites,  and  also  it  is  said,  in 
tabular  and  prismatic  crystals.  The  cleavage  is  described  by 
the  Comte  de  Boumon  as  being  octohedral.  Before  the  blow- 
pipe it  gives  off  the  smell  of  garlic,  and  finally  evaporates. 

It  occurs  at  Andreasberg  in  the  Hartz,  with  the  ores  of  silver, 
arsenic,  and  lead  : also  at  Joachimstal,  in  the  Pyrenees,  and  in 
France. 

It  resembles  the  pharmacolite,  and  is  often  confounded  with 
it,  but  that  substance  is  not  soluble  in  water,  which  the  oxide 
of  arsenic  is. 


SULPHURET  OF  ARSENIC. 

. " *- 

Of  this  substance  there  are  two  varieties. 

1.  HEALGA11. 

It  is  of  a brilliant  red,  passing  into  scarlet,  sometimes  with 
a tinge  of  orange,  and  is  translucent,  rarely  transparent.  It 
occurs  massive,  disseminated,  investing,  acicular,  and  crystal- 
lized ; the  crystals  usually  assume  the  prismatic  form,  and  are 
externally  very  brilliant.  It  cleaves  parallel  to  all  the  planes 
of  an  oblique  rhombic  prism,  whose  lateral  planes  are  74°.15/  & 
105°.45/  by  the  reflective  goniometer  from  cleavage  planes,  the 
terminal  on  a lateral  plane  being  about  104°.6' : the  declination 
of  the  terminal  plane  is  from  one  acute  angle  of  the  prism  to  its 
opposite.  The  cross  fracture  is  conchoidal,  with  a splendent 
vritreous  lustre  ; the  streak  is  orange-coloured  ; it  is  so  readily  * 
frangible  as  to  yield  to  the  pressure  of  the  nail.  Specific  gra- 
vity 3.3.  It  consists  of  arsenic  69,  sulphur  31.  Klaproth.  It 
becomes  electric  by  friction,  acquiring  the  resinous  or  negative 
electricity ; before  the  blow -pipe  aloue  on  charcoal,  it  burns 
with  a pale  yellow  flame. 
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It  occurs  in  the  veins  of  primitive  rocks,  and  among  volcanic 
matter. 

It  is  found  at  Andreasberg  in  the  Hartz  ; in  dolomite  on  St. 
Gothard  ; finely  crystallized  in  Bohemia : De  Bom  mentions  a 
vein  of  it  between  Gallicia  and  Transylvania,  about  twelve  feet 
wide  : also  in  Saxony.  Among  the  volcanic  matter  6f  Vesuvius, 
Solfatara,  &c. 

2.  OR  PI M ENT. 


It  is  of  a bright  lemon-yellow  colour  passing  into  gold-yel- 
low ; * it  occurs  disseminated,  reniform,  in  stalactites,  invest- 
ing, and  also,  though  rarely,  in  minute  crystals.  The  primary 
form  appears  to  be  a right  rhombic  prism  of  100°  & 80°,  but 
the  crystals  yield  to  mechanical  division  parallel  only  to  the 
greater  diagonal  of  the  prism  ; namely,  parallel  to  the  plane  f9 
of  the  following  figure.  Specific  gravity  3.3. — 3.4.  It  consist 
of  arsenic  62,  sulphur  38.  Klaproth.  Before  the  blow-pipe  its 
effects  are  the  same  as  those  of  realgar. 
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The  rare  crystals  represented  by  the  preceding  figure,  were  presented 
to  me  by  S.  L.  Kent,  Esq. 

It  occurs  both  in  primitive  and  secondary  rocks.  In  granite 
at  Wittichen  in  Suabia,  with  red  silver  ; in  veins  of  calcareous 
spar  at  Lucerno  in  Piedmont ; at  Moldavia  in  Hungary  in  a 
vein  of  pyritous  copper ; in  ferruginous  clay  at  Thajoba  ; also 
at  Transylvania,  Georgia,  &c.  and  in  China,  and  Mexico : on 
the  north-west  coast  of  America  intermixed  with  realgar. 

* Whence  Orpiment,  from  the  Greek,  signifying  gold-yellow. 
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COBALT. 


It  is  not  found  in  the  native  state ; . it  ores  are  not  very 
numerous.  • ■ • ........ 

arsenical  cobalt.  ; 

Of  this  there  are  three  varieties. 


1.  BRIGHT  WHITE  COBALT. 

Glanz  KobokL  W.  Cobalt  gris  H.  Bt.  Cobalt  cclatant  Br.  Bright  white 

Cobalt,  Kirwan,  A. 

• * * 

Its  colour  is  silver  or  sometimes  yellowish  white,  with  a tinge 
of  red.  It  occurs  in  the  form  of  the  cube  and  its  varieties;  its 
crystalline  forms  precisely  resemble  those  of  iron  pyrites ; the 
planes  of  the  cubes  are  generally  striated  : the  structure  is  la- 
mellar, it  yields  readily  to  mechanical  division  parallel  with  all 
the  planes  of  a cube,  which  therefore  is  the  form  of  its  pri- 
mary crystal ; the  cross  fracture  is  fine  grained ; it  also  occurs 
arborescent,  stalactitic,  botryoidal,  and  amorphous;  it  yields 
with  difficulty  to  the  knife,  and  is  not  very  frangible.  Specific 
gravity  6.3 — 6.5.  That  of  Tunaberg  consists  of  44  cobalt, 
55  arsenic,  0.50  sulphur.  Klaproth.  Before  the  blow-pipe  on 
charcoal  it  first  becomes  black,  then  as  it  gets  red-hot  disen- 
gages arsenical  fumes,  and  melts  into  a metallic  globule  of  a 
dull  black  externally,  which  attracts  the  magnetic  needle,  and 
tinges  borax  of  a deep  blue. 


Fig.  1.  The  primary  ; a cube.  Fig.  2.  The  same,  of  which  the  solid 
angles  are  replaced  by  triangular  planes ; which  in  fig.  3,  are  so  greatly 

*Cobalt,  from  the  Get  man,  meaning  an  injurious  substance;  from  the 
inconvenience  to  which  the  accompanying  arsenic  subjects  the  miner,- 
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increased  as  to  reduce  the  primary  planes  to  small  squares ; and  are 
complete  in  fig.  4,  the  regular  octohedron.  Fig.  5.  The  cube ; of  whioh 
each  edge  is  replaced  by  an  irregularly  six-sided  plane,  alternately  placed 
in  different  directions.  In  fig.  6.  these  planes  are  complete,  forming  the 
pentagonal  dodecahedron.  In  7 fig.  they  are  in  connection  with  the  planes 
of  the  octohedron,  which  are  increased  in  fig.  8$  reducing  the  irregularly 
alx-sided  planes  of  fig.  5,  to  small  triangles. 
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It  occurs  in  the  veins  of  primitive  mountains,  and  sometimes 
imbedded  in  rocks ; as  in  mica-slate  and  gneiss. 

It  is  found  in  Norway,  at  Tunaberg  in  Sweden,  and  at  Queer- 
bach  in  Silesia  ; chiefly  in  Norway  and  Sw  eden. 

The  Cobalt  or  smalt  of  Commerce  is  chiefly  obtained  from  it. 


5.  GREY  COBALT. 

Grauer  Spieskobold  W.  Var.  de  Cobalt  arsenical  H.  Grey  Cobalt  J.  A. 

It  occurs  of  a greyish  black  colour  externally : internally, 
when  fresh  fractured,  it  is  of  a steel-grey  colour  and  metallic 
lustre ; it  is  found  amorphous,  in  curved  lamellar  concretions, 
and  in  stalactites,  never  crystallized  ; the  fracture  is  even,  or  flat 
conchoidal,  sometimes  with  a granular  appearance ; it  is  hard 
and  brittle.  Specific  gravity  5.5.  Analysis  of  that  of  Skutterud 
in  Norway,  cobalt  33.10,  arsenic  43.47,  iron  3.02,  sulphur 
20.08.  Stromeyer. 

Like  the  preceding  variety  it  occurs  in  primitive  rocks,  and 
is  sometimes  found,  but  is  less  abundant,  in  Sweden  and  Nor- 
way ; it  also  occurs  in  Bohemia,  Saxony,  Silesia,  Hungary, 
France,  &c.  At  Chatham  in  Connecticut,  North  America,  in 
a hornblende  rock. 

In  Cornwall,  it  was  found  in  the  copper  veins  of  Dolcoath ; 
in  the  cross  veins  of  Herland,  accompanying  native  silver,  &c.; 
and  with  bismuth  in  Huel  Sparnon  near  Redruth. 
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3.  TIN-WHITE  COBALT. 

Weisser  Spieskobold  W.  Var.  de  Cobalt  arsenical  H.  Tfn  white  Cobalt  J. 

Arsenical  Cobalt  A . 

It  occurs  of  a tin-white,  but  is  sometimes  tarnished  exter- 
nally ; it  is  found  in  cubes,  octohedrons,  and  in  crystals  which 
form  the  passage  of  the  one  into  the  other  (see  Bright-white 
Cobalt,  fig.  1,2,  3,  4)  ; but  it  is  somewhat  remarkable  that  the 
crystals  of  this  variety  differ  from  the  preceding,  in  exhibiting 
only  the  regular  planes  of  modification,  belonging  to  the  cube. 
The  crystals  are  often  cracked  or  rent  in  various  directions,  and 
their  planes  are  commonly  more  or  less  convex ; it  also  occurs 
arborescent,  reticulated,  botryoidal,  stalactitic,  and  amorphous; 
the  fracture  is  fine-grained  and  uneven,  with  a glistening  metal- 
lic lustre  ; it  yields  with  difficulty  to  the  knife,  and  is  brittle 
and  hard.  Specific  gravity  7.3 — 7.7.  Analysis  of  that  of 
Riegelsdorf  by  Stromeyer,  cobalt  20.31,  arsenic  74.21,  iron 
3.42,  copper  0.15,  sulphur  0.88.  Before  the  blow-pipe  on 
. charcoal  it  gives  out  a copious  arsenical  vapour  on  the  first 
impression  of  the  heat;  it  melts  only  partially,  and  that  with 
great  difficulty,  and  is  not  attractable  by  the  niagnet ; on  the 
addition  of  borax  it  immediately  melts  into  a grey  metallic  glo- 
bule, colouring  the  borax  of  a deep  blue. 
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It  occurs  chiefly  in'  primitive  rocks,  but  is  also  found  in  tran- 
sition, and  accompanies  the  other  ores  of  cobalt,  also  bismuth. 

It  is  found  in  Cornwall,  but  not  crystallized,  in  the  same 
places  and  under  the  same  circumstances  as  grey  cobalt.  It  also 
occurs  in  several  European  countries. 


SULPHURET  OF  COBALT. 

Cobalt  sulfure,  Lucas. 

It  is  whitish  with  a tinge  of  yellow,  or  of  a steel-grey  colour, 
massive,  with  an  uneven  fracture,  presenting  a granular  surface; 
and  it  is  described  a3  occurring  botryoidal,  and  externally  bril- 
liant. Aualysis  by  Hisinger,  cobalt  43.2,  sulphur  38.5,  cop- 


Cobalt,  Arsenic  Acid . 181 

/ 

per  14.4,  iron  3.53,  earthy  ingredients  0.33.  On  charcoal 
alone  hefore  the  blow-pipe  it  fuses  after  roasting  into  a grey 
metallic  globule,  from  which  it  is  difficult  to  drive  off  the  last 
portious  of  sulphur ; with  the  fluxes  the  effects  of  the  cobalt 
predominate  so  much  that  it  is  impossible  to  distinguish  those 
of  iron  or  copper. 

It  is  found  according  to  Berzelius  at  Bastnaes  near  Riddar- 
hytta  in  Sweden. 


EARTHY  COBALT. 

Erdkobold  W.  Cobalt  oxyde  H.  Cobalt  ochre  J.  Earthy  Cobalt  A. 

It  is  of  various  shades  of  yellow,  brown,  bluish-black,  qnd 
black,  and  occurs  massive,  mamillary,  botryoidql,  investing 
and  pulverulent;  the  fracture  of  the  massive  is  earthy,  and  it  is 
dull,  but  acquires  a polish  by  friction,  and  it  yields  easjly  to  the 
knife.  Specific  gravity  2 — 2.4.  It  is  generally  supposed  to 
consist  of  oxide  of  cobalt,  rendered  more  or  less  impure,  by  the 
admixture  of  arsenic,  iron,  &c.  Before  the  blow-pipe  on  char- 
coal it  exhales  a slight  arsenical  odour,  but  does  not  fuse ; 
with  borax  it  fuses  of  a deep  cobalt  blue  colour. 

It  occurs  chiefly  in  secondary  rocks,  and  is  sometimes  accom- 
panied by  ores  of  iron,  silver,  and  copper. 

It  is  found  in  Hesse,  Saxony,  Bohemia,  Suabia,  the  Tyrol, 
Austria,  France,  and  Spain. 

In  England,  the  black  variety  occurs  in  sandstone,  with  yel- 
low copper,  at  Alderley  Edge,  in  Cheshire  ; alsp,  it  is  said,  in 
Huel  Unity  near  St.  Day,  and  in  the  Wherry  mine,  Mount’s 
Bay  jn  Cornwall.  In  Ireland,  of  a blue  colour,  investing  fissures 
in  slate-clay  in  fhe  peninsula  of  Ilowth  near  Dqblin. 


RED  COBALT.  COBALT  BLOOM.  ARSENIATE  OF 

COBALT. 

Rother  Erdkobold  W.  Cobalt  arseniatd  H.  Red  Cobalt  ochre  J. 

It  occurs  whitish  or  greyish-white,  also  of  various  shades  of 
red  passing  into  crimson.  It  is  found  in  small  botryoidal  masses, 
also  investing,  and  in  short  acicular  diverging  prisms  modified 
on  the  edges  : the  form  of  the  crystal  appears,  by  the  reflective 
goniometer,  to  be  a right  oblique-angled  prism.  The  crystals 
which  possess  most  nearly  the  characters  of  regular  form  are 
translucent  and  shining,  the  other  varieties  are  glimmering  or 
didi,  and  nearly  opaque;  it  is  soft,  light,  aud  flexible.  It  con- 
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sists  of  cobalt  39,  arsenic  acid  39,  water  23.  Bucholz.  Before 
the  blow-pipe  on  charcoal  it  fumes  abundantly,  emitting  an  ar- 
senical odour,  and  tinges  borax  blue. 

M on  T 124*0' 


For  the  above  figure  and  measurement  I am  indebted  to  H.  J.  Brooke,  Esq. 

It  occurs  in  primitive  and  secondary  rocks,  with  the  other 
ores  of  cobalt ; with  some  of  those  of  nickel,  copper,  iron,  aod 
lead,  and  is  found  in  most  European  countries. 

In  Cornwall,  it  occurs  investing  grey  cobalt  at  Botallack  near 
the  Land’s  End  ; in  Dolcoath  mine,  and  in  Iiuel  Sparnon  ; near 
Redruth  on  arsenical  cobalt,  and  in  Polgooth  minenearSt.  Austle ; 
in  Devonshire  on  grey  cobalt  in  Willsworthy  mine.  In  Scotland 
with  native  and  grey  silver  formerly  in  Alva  Stirlingshire ; in 
small  veins  in  the  limestone  of  the  Coal  formation  in  Linlith- 
gowshire  ; with  galena  and  blende  in  the  sandstone  of  the  Coal 
formation  at  Broughton  near  Edinburgh : in  Clifton  lead  mines 
near  Tyndrum.  In  Ireland,  on  the  surface  of  a bed  of  talc- 
slate  in  the  mica-slate  of  the  eastern  parts  of  that  country. 

RED  VITRIOL.  SULPHATE  OF  COBALT. 

It  is  of  a pale  rose  red  colour,  and  occurs  investing  other  mi- 
nerals, in  small  masses,  and  in  stalactites ; the  masses  are  semi- 
transparent and  crystalline;  its  taste  is  styptic.  It  consists  of 
oxide  of  cobalt  38.71,  sulphuric  acid  19.74,  water  41.55. 
Koppe.  Its  solution  affords,  with  carbonate  of  potash,  a pale 
bluish  precipitate,  which  tinges  borax  of  a pale  blue  colour. 

It  occurs  in  the  mining  heaps  in  Beb&r,  with  lamellar  heavy 
spar,  earthy  and  grey  cobalt ; also  in  the  Leogang. 


NICKEL. 

The  ores  of  Nickel  are  few  and  not  abundant. 

NATIVE  NICKEL. 

Haarkies  W.  Nickel  natif  H. 

It  occurs  in  capillary  and  sometimes  diverging  filaments  of  a 
yellowish  colour,  inclining  to  steel-grey.  It  is  flexible  ; but  U 
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not  magnetic.  It  consists,  according  to  Klaproth,  of  nickel, 
with  a small  quantity  of  cobalt  and  arsenic  ; the  presence  of  the 
latter  is  supposed  to  be  the  cause  of  its  not  affecting  the  magnetic 
needle.  Before  the  blow-pipe  on  charcoal  with  a good  heat,  it 
semi-fuses  into  an  agglutinated  mass,  which  is  metallic,  malle- 
able, and  magnetic,  and  consists  wholly  of  nickel ; but  in  the 
open  tube  it  exhales  the  odour  of  sulphurous  acid. 

It  is  fouud  in  Saxony,  Bohemia,  near  Salzburg,  and  in  the 
Hartz. 

In  Cornwall,  it  has  been  found  in  the  cavities  of  copper  nickel 
iu  Uuel  Chance  mine  near  St.  Austle. 


COPPER  NICKEL.  ARSENICAL  NICKEL. 

Kupfernickei  W.  Nickel  arsenical  H.  Bt.  Copper  Nickel  J.  A. 

It  is  of  a copper  red,  or  yellowish  red  of  various  shades,  but 
acquires  a grey  or  blackish  tarnish  by  exposure.  It  occurs  re- 
ticulated, dendritic,  and  botryoidal,  but  more  commonly  mas- 
sive ; it  is  said  to  have  occurred  in  six-sided  prisms.  The  frac- 
ture is  imperfectly  conchoidal,  or  fine-grained  and  uneven,  with 
a glistening  or  shining  metallic  lustre  ; it  yields  to  the  knife  with 
difficulty,  and  is  brittle.  Specific  gravity  6.6 — 7.5.  That  of 
Riegelsdorf  in  Hesse  consists,  according- to  Stromeyer,  of  44.2 
of  nickel,  with  a slight  admixture  of  cobalt,  and  54.7  of  ar- 
senic, iron  0.3,  lead  0.3,  and  sulphur  0.4.  A specimen  from 
Allemont,  in  Dauphine,  analysed  by  Berthier,  yielded  arse- 
nuret  of  Nickel  88.55,  arseniate  of  cobalt  00.35,  sulphurcl.  of 
antimony  10.00,  iron  and  manganese  a trace.  Before  the  blow- 
pipe it  gives  out  an  arsenical  vapour,  and  then  fuses,  though 
not  very  easily,  into  a dark  scoria  mixed  with  metallic  grains. 

It  generally  occurs  in  primitive  rocks ; but  is  also  found  in 
secondary  rocks.  It  usually  accompanies  the  ores  of  cobalt, 
silver  and  copper. 

It  is  found  in  the  veins  of  primitive  rocks  in  Saxony,  Bohemia, 
France,  and  the  Bannat:  in  transition  rocks  in  the  Hartz  : it  is 
also  found  in  Suabia,  Salzburg,  and  Spain. 

It  occurs  in  the  copper  mines  of  Frederick  county,  North 
America;  at  Chatham  in  Connecticut  it  accompanies  cobalt. 

In  Cornwall  it  occurs  in  Pengelly  mine ; in  Huel  Chance 
mine  with  native  nickel  and  nickel  ochre.  In  Scotland,  in  the 
lead  mines  of  the  lead  hills  and  Wan  lock,  head  : in  veins  with 
nickel  ochre,  galena,  and  blende,  in  the  limestone  of  the  coal- 
field of  Linlithgowshire. 
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ARSENIATE  OF  NICKEL.  NICKEL  OCHRE. 

Nickel  ocher  W.  Nickel  Oxidd  H.  Bt.  Nickel  Arseniate.  Berthier. 

This  substance  is  found  adhering  to  or  coating  arsenical 
nickel,  and  is  considered  to  be  derived  from  its  spontaneous 
decomposition.  It  is  sometimes  compact,  of  A very  fine  apple* 
green  colour;  sometimes  friable  and  of  a greenish  white  co^ 
lour.  By  calcination  it  assumes  the  yellowish  colour  of  gdose 
dung ; and  loses  somewhat  less  than  a fourth  part  of  its  height 
bf  water  without  giving  oiit  ahy  odour.'  It  dissolves  readily 
and  completely  in  acids,  even  when  cold,  and  without  effer- 
vescence.  The  greenish  white  variety,  analysed  by  Berthier, 
yielded  arseniate  of  nickel  70.6,  arseniate  of  cobalt  04.9,  water 
24.5,  ferruginous  argil  a trace.  Before  the  blow-pipe  on  char- 
coal it  exhales  a strong  odour  of  arsenic  ; in  the  interior  flame  it 
fuses  into  a globule  of  arseniferous  nickel. 

It  is  found  adhering  to  the  arsenical  nickel  of  Allemont. 

In  Scotland  it  is  found  with  copper  nickel  in  the  lead  hills 
and  Wanlock  head  ; at  Alva  in  Stirlingshire,  and  in  a lead  vein 
in  limestone,  in  the  Hilderstone  hills,  Linlithgowshire.  In  Corn- 
wall, in  Pengelly  and  Huel  Chance,  investing  Copper  nickel. 

PIMELITE. 

Pimelit  W.  Br.  Nickel  oxyde  Bt.  Pimelite  J. 

It  is  of  an  apple-green  or  yellowish-green  colour,  and  occurs 
investing  other  minerals,  and  massive  ; it  is  earthy  and  dull,  or 
glimmering,  soft,  and  greasy  to  the  feel.  It  consists  of  oxide 
of  nickel  15.62,  silex  35,  alumine  5.10,  lime  0.40,  magnesia 
1.25,  water  37.91.  Klaproth.  It  is  infusible  before  the  blow- 
pipe, but  loses  part  of  its  weight,  and  assumes  a dark  grey 
colour. 

It  occurs  in  Kosemiitz,  Grachau,  and  Glassendorf  in  Silesia, 
in  veins  traversing  serpentine,  and  is  associated  with  chryso- 
prase,  of  which  nickel  is  supposed  to  be  the  colouring  matter. 

SILVER. 

Silver  occurs  in  the  native  state,  and  its  ores  are  numerous ; 
in  some  of  them  it  is  combined  with  other  metallic  substances  hi 
various  proportion;  but  occasionally  the  proportion  of  silver  is 
so  small,  that  the  ore  ought  not  to  be  ranked  among  those  of 
silver,  a rank  which  it  has  obtained  because  silver  is  the  most 
precious  of  its  ingredients  ; it  is  also  found  united  with  sulphur^ 
and  w ith  some  of  the  adds. 
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Silver,  native. 

NATIVE  SILVER.  ' 

# *■  » 

Gediegen  Silber  W.  Argent  Natif  H.  Br.  Bt. 

It  is  of  a pure  white,  with  a shining  metallic  lustre,  hut  is 
generally  tarnished  externally  of  a greyish  black  colour,  pro- 
bably owing  to  the  presence  of  a small  quantity  of  sulphur.  It 
occurs  in  small  grains,  massive,  and  crystallized  in  the  cube  and 
regular  octohedron,  but  as  native  silver  does  not  possess  a la- 
mellar structure,  either  of  those  solids  may  be  considered  as  the 
form  of  its  primary  crystal ; in  the  following  figure  the  cube  is 
assumed,  as  being  the  most  simple  ; it  also  occurs  capillary,  ra- 
mose, and  reticulated,  but  a close  inspection  will  discover  by  the 
assistance  of  a lens,  that  these  varieties  consist  of  elongated  crys- 
tals, or  of  minute  crystals  in  the  form  of  the  cube  or  octohedron, 
closely  aggregated.  It  is  soft,  but  harder  than  gold  ; also  flexible 
and  malleable.  Specific  gravity  about  10.  That  of  Johan- 
georgenstadt  consists  of  metallic  silver  99,  metallic  antimony  1, 
together  with  a trace  of  copper  and  arsenic.  John.  It  is  rarely 
perfectly  free  from  some  admixture  of  other  metals,  which  is 
supposed  to  be  the  cause  of  its  being  less  malleable  than  pure 
silver.  It  is  fusible  before  the  blow-pipe  into  a globule  w hich 
is  not  altered  by  a continuance  of  {teat. 
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It  occurs  in  primitive,  transition  and  floetz  rocks,  occasionally 
associated  with  some  of  the  ores  of  silver,  aiseuic,  cobalt,  bis- 
muth, copper  and  iron. 

In  granite  in  the  Saxon  Erzgebirge  and  Suabia;  in  gneiss  and 
mica  slate,  in  Saxony,  Bohemia,  and  Norway;  in  grey  wacke  in 
the  liartz.  It  is  found  most  abundantly  in  the  mines  of  South 
America. 

In  Cornwall  it  has  been  found  in  several  mines,  principally  in 
north  and  south  veins,  and  only  in  clay -slate.  In  Borland  mine 
imbedded  in  a soft  marie,  and  accompanied  by  sulphuretof  lead, 
arsenical  cobalt,  quartz,  &c. ; in  Iluel  Mexico,  in  Perran  Za- 
buloe,  with  argentiferous  galena  : with  grey  silver  in  Dolcoalh; 
in  Huel  Duchy  near  Callington,  with  red,  grey,  and  black 
silver:  in  Huel  Alfred  in  Gwinear,  in  green  carbonate  of  cop- 
per: in  Huel  Ann  in  Philiack,  with  grey  silver  and  arsenical 
pyrites:  in  Willsworthy  mine  on  the  borders  of  Devon,  with 
arsenical  cobalt  and  yellow  copper;  with  muriate  of  silver  in 
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Huel  St.  Vincent  near  Calstock.  Herland  and  Hnel  Basset 
were  the  richest  silver  mines  of  Cornwall  : the  former  yielded 
about  80001.  worth  of  ore.  the  latter  to  the  amount  of  30001. ; 
their  principal  ores  were,  I believe,  of  the  vitreous  kind. 

In  Scotland,  in  tloetz  clay-porphyry  at  Alva  in  the  Ochil 
hills,  and  in  other  districts,  according  to  Jameson,  in  lime- 
stone, sandstone,  clay-stone,  and  slate-clay,  and  accompanied 
several  of  the  ores  of  silver,  arsenic,  cobalt,  bismuth,  lead,  zinc, 
&c.  It  is  said  that  40  or  50,0001.  worth  of  silver  were  yielded 
by  the  mine  at  Alva,  in  the  Ochil  hills. 

In  Ireland,  native  silver  is  said  to  have  been  found  in  clay- 
slate. 


1.  AURIFEROUS  NATIVE  SILVER. 

GuldUclu's  gedicgen  «ilb<;r  W.  Argent  natif  aurifere  Br. 

It  is  of  a colour  between  silver-white  and  brass  yellow  ; it 
occurs  disseminated,  capillary,  and  crystallized  in  cubes.  Its 
specific  gravity  is  greater  than  that  of  native  silver.  A speci- 
men analysed  by  Dr.  Kordyce,  yielded  silver  72,  gold  28. 

It  occurs  in  veins  in  primitive  rocks  at  Kongsberg  in  Norway, 
at  Kauris  in  Salzburg,  and  at  Schlangcnberg  in  Siberia. 

In  Cronebane  in  Ireland,  a metalliferous  vein  includes  a 
brown  iron-stone  which  encloses  minutely  disseminated  native 
silver,  containing  30  grains  of  gold  in  the  ounce. 

ANTIMONIAL  SILVER. 

Spiesglassilber  W.  Argent  Antimonial  H.  Br.  Bt. 

It  is  of  a colour  between  silver-white  and  tin-white,  but  is 
often  t&rnished  yellowish  or  reddish,  externally.  It  mostly  oc- 
curs massive,  or  in  grains,  but  has  been  observed  in  crystals 
which  appeared  to  be  six-sided  prisms,  but  of  which  the  faces 
were  somewhat  convex,  and  deeply  striated  longitudinally;  the 
Comte  de  Bournon  does  not  consider  the  form  of  the  crystal  to 
be  a regular  six-sided  prism.  The  structure  is  lamellar  with  a 
shining  metallic  lustre,  and  the  cross  fracture  is  fiat  conchoidal; 
it  is  easily  frangible,  soft,  and  possesses  a slight  degree  of  mal- 
leability. Specific  gravity  9.4 — 9.8.  A finely  granular  variety 
from  YVolfatch  yielded  silver  84,  antimony  16:  Klaproth. 
But  the  proportion  of  antimony  varies  in  several  analyses, 
from  1 1 to  25  per  cent.  Before  the  blow  -pipe  on  charcoal  it 
melts  into  a globule,  and  the  antimony  Hies  off  in  white  vapour, 
leaving  finally  a bead  of  pure  silver. 
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It  occurs  in  veins  traversing  granite,  greywacke,  and  clay- 
slate,  and  is  accompanied  by  other  ores  of  silver,  and  those  of 
arsenic,  lead,  zinc,  and  antimony. 

In  granite  at  Vitticben  and  Altwolfatch  in  Suabia,  in  clay- 
slate  at  Andreasberg  in  the  Ifartz  : it  is  also  found  at  Cosalla 
near  Guadalcanal  in  Spain,  in  Gaslein,  in  Salzburg,  and  at 
Allemont  in  France. 

1.  ARSENICAL  ANTIMONIAL  SILVER. 

Arseniksilber  W.  Argent  antimonial  ferro-arsenifdre  H.  Argent  Arsenical 

Br.  Bt. 

It  is  nearly  of  the  colour  of  native  silver,  but  is  commonly 
tarnished  externally  of  a blackish  colour;  it  occurs  in  small 
globular  and  reniform  masses,  and  sometimes  investing  other 
substances  ; the  structure  is  lamellar,  with  a shining  or  glim- 
mering metallic  lustre.  It  is  harder  than  antimonial  silver, 
but  is  sectile,  brittle,  easily  frangible,  and  heavy.  That  of 
Andreasberg  consists  of  silver  12.75,  arsenic  35,  iron  44.25, 
antimony  4.  Before  the  blow-pipe  the  arsenic  and  antimony 
are  for  the  most  pa»*t  volatilized,  leaving  a globule  of  impure 
silver  surrounded  by  a slag. 

Its  localities  and  associations  are  nearly  the  same  as  those  of 
antimonial  silver,  it  occurs  deposited  on  arsenic  at  Andreas- 
berg in  the  Hartz. 

It  is  said  to  have  been  found  in  Herland  mine  in  Cornwall, 
with  native  silver,  galena,  &c. 

MOLYBDIC  SILVER. 

Molybdau  Silber,  Werner. 

This  mineral  is  described  by  Leonhard.  It  is  of  a light  steel- 
grey  passing  into  tin-white,  but  occasionally  inclining  to  lead- 
grey,  with  a metallic  aspect,  and  occurs  in  crystalline  masses, 
or  in  crystals  in  the  form  of  a six-sided  prism,  which  are  divi- 
sible into  thin  laminae  parallel  to  the  terminal  planes,  but  not 
quite  so  easily  as  mica.  It  is  somewhat  soft,  and  elastic,  and 
when  reduced  to  powder  is  of  an  iron-black.  Specific  gravity 
7.82.  Before  the  blow-pipe  on  charcoal,  it  melts  on  the  first 
impression  of  the  point  of  the  flame,  into  small  globules,  which 
become  of  a yellow  colour  and  somewhat  tarnished.  Klaproth 
analysed  a mineral  under  the  name  of  Molybdan  Silber  which 
he  found  to  consist  of  bismuth  95,  and  sulphur  5,  on  which  it 
is  remarked  by  Leonhard,  that  it  can  scarcely  be  doubted  that 
the  mineral  so  analysed,  was  not  that  which  is  above  described. 

It  occurs  with  brown  spar  and  iron-flint  at  Pilseu  in  Hungary. 
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SULPHURET  OF  SILVER.  VITREOUS  SILVER. 

Glaserz  W.  Argent  sulfur^,  H.  Bt.  Argent  Vitreuse  Br. 

Silver  glance  J. 

It  is  of  a dark  lead-grey  colour,  but  often  has  a superficial 
irridescent  tarnish  ; it  occurs  in  the  form  of  the  cube  parallel 
to  the  planes  of  which  it  yields  to  mechanical  division  ; it  also 
is  found  in  the  forms  of  the  regular  octahedron,  and  rhombic 
dodecahedron  ; the  cross  fracture  is  fine-grained  and  uneven, 
sometimes  small  and  fiat  conchoidal,  with  a more  or  less  shining 
metallic  lustre  ; it  is  soft  and  very  malleable.  Specific  gravity 
about  7.  A specimen  from  Ilinnnelsfurst,  analysed  by  Klap- 
roth, yielded  silver  85,  sulphur  15;  but  in  four  analyses  the 
quantity  of  sulphur  varied  from  15  to  25.  Before  the  blow- 
pipe the  sulphur  fiies  off,  and  a bead  of  pure  silver  remains. 
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It  occurs  in  veins  in  primitive  and  transition  rocks,  and  is 
associated  with  the  ores  of  silver,  copper,  lead,  iron,  cobalt  and 
arsenic 

It  occurs  in  veins  traversing  granite  at  Altwolfach  in  Suabia ; 
in  gneiss  in  Saxony ; in  mica-slate  and  clayslate  at  Joachimsthal 
in  Bohemia;  in  greywacke  in  the  Hartz ; in  limestone  at 
Annaberg  in  Lower  Austria ; and  is  found  in  other  countries. 

■ In  Cornwall,  it  occurred  both  massive  and  in  cubes  in  the 
cross  vein  of  Ilerland  ; with  red  and  native  silver  in  that  of 
Huel  Duchy ; in  cubes  in  Huel  St.  Vincent  near  Callington  ; 
in  Huel  Basset  with  galena  ; it  also  occurred  in  a copper  vein 
in  Dolcoath  mine. 

1.  BLACK  SULPHURET  OF  SILVER. 

Silberschwarze  W.  Earthy  Silver  Glance  J. 


It  is  of  a dark  lead  grey,  inclining  to  black,  and  is  without 
lustre  or  only  feebly  glimmering;  it  occurs  massive  and  pulve- 
rulent, sometimes  investing  other  ores  of  silver  and  filling  up 
cavities  in  them ; the  fracture  of  the  massive  is  uneven,  it  is 
more  or  less  sectile,  and  it  gives  a shining  metallic  streak.  Be- 
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fore  the  blow-pipe  it  is  readily  converted  into  a slaggy  mass  con- 
taining globules  of  impure  silver. 

It  occurs  in  the  veins  of  primitive  mountains  with  other  ores 
of  silver,  and  writh  native  gold.  f 

It  is  found  in  the  Saxon  Erzgebirge,  at  Krcmnitz  and  Schem- 
nitz  ; in  Chalanches  near  Allemont  in  Dauphine  ; at  Kongsberg 
in  Norway,  and  at  Schlangenberg  in  Siberia. 

In  Cornwall  it  occurred  in  the  cross  veins  of  Herland  mine, 
and  in  Huel  Duchy/ 

FLEXIBLE  SULPI1URET  OF  SILVER. 

Argent  sulfure  flexible.  Bournon. 

It  is  externally  of  a dark  colour,  approaching  to  black,  and  oc- 
curs both  massive  and  in  small  tabular  crystals,  much  resembling 
rhombic  prisms  of  120°  & 60°,  modified  ou  the  edges,  which 
they  are  considered  to  be  by  the  Comte  de  Bournon,  who  first 
described  this  mineral : by  the  assistance  of  the  reflective 
goniometer  however,  it  has  been  ascertained  that  the  form  of 
the  crystal  is  a right  oblique-angled  prism,  whose  lateral  planes 
are  alternately  125°  & 55°,  and  whose  proportions  differ  from 
those  of  the  rhombic  prism  only  in  having  one  pair  of  its  oppo- 
site lateral  planes  of  different  dimension  to  the  other  pair : the 
crystals  are  often  even  minute  and  very  flat,  and  are  then  ex- 
tremely flexible,  but  are  separated  readily  iuto  thin  laminas 
parallel  with  the  terminal  planes:  it  is  very  soft,  yielding 
readily  to  the  knife,  affording  a surface  with  a metallic  lustre, 
but  less  brilliant  than  that  of  sulphuret  of  silver.  The  relative 
proportions  of  its  ingredients  have  not  been  ascertained,  but  it 
is  cited  by  Bournon  in  his  1 Catalogue,’  that  the  experiments 
of  Dr.  Wollaston  proved  it  to  consist  of  silver,  sulphur,  and 
some  traces  of  iron. 


For  the  preceding  figure  and  measurement*  I am  indebted  to  H.  J. 
Brooke,  E#q. 
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» 

The  locality  of  this  mineral  is  not  precisely  known : the 
Comte  de  Bournon  suspected  that  his  own  specimens  were  from 
Hungary  ; the  gangue  was  a flesh-coloured  and  martial  carbo- 
nate of  lime,  mixed  with  grey  copper  and  sulphuret  of  iron, 
and  lenticular  crystals  of  carbonate  of  lime.  The  crystal  above 
figured  is  from  Himmelsfurst  in  Saxony. 

» 

BRITTLE  SULPHURET  OF  SILVER. 

Sprod  Glaserz  W.  Argent  antimonie  sulfure  noir  H.  Br. 

Brittle  Silver  Glance  J. 

It  is  described  by  the  Comte  de  Bournon  iu  his  4 Catalogue, * 
as  being  of  a dark  lead  or  bluish-grey,  passing  into  iron-black ; 
when  pulverized,  dark-grey  or  brownish  ; and  as  occurring 
generally  in  low  hexahedral  prisms,  of  which  the  terminal 
edges  are  sometimes  replaced,  and  occasionally  all  the  edges 
are  rounded,  producing  the  lenticular  form  ; the  crystals  mostly 
Intercept  each  other  ; it  also  occurs  massive  and  disseminated. 
Externally  it  varies  from  splendent  to  dull ; the  structure  is 
sometimes  distinctly  lamellar,  but  the  fracture  is  commonly 
somewhat  conchoidal  with  a shining  metallic  lustre  ; it  is  soft, 
and  brittle.  Specific  gravity  7.  A specimen  from  near  Frey- 
berg,  yielded  68.5  silver,  10  antimony,  12  sulphur,  5 iron, 
0.5  copper  and  arsenic,  1 earthy  impurities.  Klaproth.  Be- 
fore the  blow-pipe  it  melts,  the  sulphur,  antimony,  and  arsenic 
fly  off,  and  there  remains  a bead  of  brittle  silver  surrounded 
by  a slag. 

It  occurs  principally  in  veins  traversing  primitive  rocks,  as 
gneiss  and  clay-slate,  and  is  associated  with  most  of  the  other 
ores  of  silver,  and  with  some  of  those  of  lead,  zinc,  iron  and 
copper. 

It  is  said  to  occur  near  Freyberg  in  Saxony;  in  Bohemia  ; 
at  Cremnitz,  and  Chemnitz  in  Hungary  ; in  Siberia ; in  Mexico 
and  Peru. 

SULPHURET  OF  SILVER  AND  ANTIMONY. 

Mine  d’argent  grise  antimoniale.  Rome  de  Lisle. 

This  rare  mineral  occurs  in  small  crystals,  sometimes  irregu- 
larly associated,  more  often  separate ; they  are  externally  shining 
aud  even  splendent,  and  of  a colour  approaching  to  silver-white. 
The  crystals  are  minute  and  deeply  striated  longitudinally  ; 
the  striae  however  are  for  the  most  part  only  a series  of  planes 
modifying  the  obtuse  edges  of-  the  prism,  as  in  the  following 
figure  : they  are  extremely  brittle,  yielding  readily  to  mecha- 
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niral  division  parallel  to  the  planes  of  a right  rhombic  prism 
of  100”  & 80°,  by  the  reflective  goniometer,  from  planes  of  clea- 
vage, and  probably  also  in  other  directions.  Specific  gravity 
5.5.  Before  the  blow-pipe  it  gives  off  copious  white  vapours, 
accompanied  by  a slight  sulphureous  odour,  leaving  ultimately 
a small  white  bead,  apparently  of  silver. 
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It  was  found  at  the  Ilimmelsfurst  mine  at  Freyberg  in 
Saxony,  generally  deposited  on  carbonate  of  iron,  and  accom- 
panied by  blende  and  galena,  on  a quartzose  gangue.  Accord- 
ing to  Rome  de  Lisle,  this  mineral,  together  with  a plumose 
antimony,  supposed  to  arise  from  its  decomposition,  yielded 
seven  to  eight  marcs  of  silver  per  quintal,  the  remainder  being 
antimony  mineralised  by  sulphur. 

RED  SILVER.  RUBY  SILVER. 

Rothgfiltigura  \V.  Argent  antimonie  sulfure  H.  Argent  rouge  Br.  Bt. 

It  varies  by  reflected  light  from  lead-grey  to  iron-black,  by 
transmitted  light  from  brilliant  to  dark  red  ; it  occurs  crystal- 
lized in  a great  variety  of  forms,  also  dentritic,  massive,  and 
micaceous;  the  structure  is  lamellar;  it  is  mechanically  divisi- 
ble into  the  form  of  an  obtuse  rhomboid,  of  108°  30'  & 71®  30*, 
being  the  primary  form  of  its  crystals,  but  the  extreme  brittle- 
ness of  this  substance  renders  it  very  difficult  to  seize  the  natu- 
ral joints;  it  may  also  be  cleaved  in  other  directions  which 
have  not  been  ascertained ; the  cross  fracture  is  imperfectly 
or  perfectly  conchoidal,  with  a shining  lustre ; it  yields  easily 
to  the  knife.  Specific  gravity  about  5 . 6.  It  consists  according 
to  Klaproth,  of  silver  60,  antimony  20.3,  sulphur  14.7,  oxygen 
5 ; or,  according  to  Thenard,  of  58.4  oxide  of  silver,  23.5  oxide 
of  antimony,  16  of  sulphur.  Before  the  blow-pipe  on  charcoal 
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it  first  decrepitates,  fuses,  burns  and  fumes  like  antimony,  but 
does  not  give  off  any  smell  of  arsenic,  leaving  behind  a globule 
of  silver. 


Primary. 


The  above  figure  represents  a crystal  in  the  possession  of  H.  J.  Brooke,  K.scj. 
who  permitted  me  to  measure  it  by  means  of  the  reflective  goniometer.  This 
crystal,  perhaps  one  of  the  most  complex'  that  has  been  observed,  tends  to 
confirm  the  observation  already  annexed  to  the  rhomboidal  figure  accom- 
panying the  notice  of  Calcareous  Spar — viz.  that  the  modifications  to  which 
the  rhomboid  is  liable,  are  almost  endless.  The  planes  b of  the  above  figure 
tend,  by  their  extension,  to  produce  a rhomboid  more  obtuse  than  the  pri- 
mary , the  planes  g to  acute  rhomboids : the  planes  d 1,  2, 3, 4,  and  5,  to  the 
production  of  obtuse  dodecahedrons ; all  the  planes  t and  l to  acute  dodeca- 
hedrons ; o o and  f f to  regular  six-sided  prisms. 
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It  occurs  in  veins  traversing  gneiss,  mica-slate,  porphyry,  and 
greywacke,  and  is  accompanied  by  some  of  the  other  ores  of 
silver,  and  some  of  those  of  lead,  iron,  and  copper. 


Digitized  by  Google 


293 


Silver , Antimony , Sulphur.  • 

It  occurs  in  Suxony,  Bohemia,  Hungary,  Transylvania,  Nor- 
way, in  the  Hartz,  in  Spain,  but  more  abundantly  in  Mexico 
and  Peru. 

In  Cornwall,  it  occurred  in  a cross  vein  in  Huel  Duchy 
mine,  both  massive  and  crystallized,  accompanied  by  native 
silver  and  black  silver. 


SULPHURET  OF  SILVER  AND  COPPER. 

Argent  ct  cuivre  sulfuri,  Bournon.  Silberkupferglani  Stromeyer. 

This  mineral  is  described  by  the  Comte  de  Bournon,  as  being 
of  a deep  grey  colour  with  a shining  lustre  ; the  surface  [pro- 
duced by  fracture]  being  very  brilliant,  granular,  and  parti- 
ally conchoidal ; it  is  very  brittle,  and  readily  fusible  before 
the  blow-pipe  : it  had  not  been  analysed  when  described  by 
Bournon,  but  he  cites  the  authority  of  Dr.  Wollaston  for  con- 
sidering it  as  consisting  only  of  silver,  copper,  and  sulphur.  It 
was  transmitted  from  St.  Petersburg  by  Sir  Alexander  Crichton, 
and  was  found  in  the  mines  of  Culivan  in  Siberia. 

A specimen  from  Schlangenberg  in  Siberia,  analysed  by 
Stromeyer,  consisted  of  sulphuret  of  silver  60.65,  sulphuret 
of  copper  38.65,  sulphuret  of  iron,  0.70.  It  is  described  as 
being  of  a colour  between  lead-grey  and  iron  black,  with  a 
tinge  of  red.  Specific  gravity  6.25. 


WHITE  SILVER. 

Wcissgultigurz  W.  Plomb  sulfure  antimonifere  et  argentine  II. 

Argent  blanc  Br. 

This  mineral  varies  much  in  its  characters:  its  general  colour 
is  a light  lead  grey,  which  occasionally  inclines  to  black  : it  oc- 
curs massive  and  disseminated,  and  is  often  associated  with  cubic 
galena : the  fracture  is  even  and  fine  grained,  with  a glistening 
metallic  lustre;  sometimes  uneven,  when  passing  into  sulphu- 
retted silver ; sometimes  fibrous,  when  passing  into  plumose  an- 
timony ; it  is  soft  and  somew  hat  brittle.  Specific  gravity  5.3. 
One  variety  of  a light-grey  colour  from  Himmelsfurst  near 
Freyberg,  afforded  20  40  silver,  48.06  lead,  7.88  antimony, 
2.25  iron,  12.25  sulphur,  7.0  alumine,  0.25  silex,  Klaproth  ; 
another  variety  of  a dark-grey  afforded  the  same  ingredients, 
varying  a little  in  their  proportions.  Before  the  blow-pipe  it 
melts  and  partly  evaporates,  leaving  a bead  of  impure  silver, 
surrounded  by  a yellow  powder. 
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It  has  been  found  chiefly  In  Veins  traversing  gneiss,  and  is 
accompanied  by  other  ores  of  silver,  and  some  of  those  of  anti- 
mony and  iron. 

It  occurs  chiefly  in  certain  mines  near  Freyberg  in  Saxony, 
but  is  s^id  to  have  been  found  in  the  Ilartz  and  in  Bohemia  ; it 
is  also  found  in  Peru. 

This  and  the  following  variety,  as  is  manifest  from  their  com- 
position, ought  not  to  be  arranged  among  the  ores  of  silver: 
Iiaiiy  has  transferred  this  to  those  of  lead,  with  which  they 
both  probably  rank. 

BISMUT IIIC  SILVER  ORE. 

Wiwmuth  Silbexwrz,  Selb.  Bismuthic  Silver  J.  A. 

It  is  of  a light  lead-grey  colour,  but  becomes  of  a deeper  co- 
lour by  exposure  ; it  occurs  disseminated,  rarely  massive,  or  aci- 
cular  ; the  fracture  is  fine  grained  and  uneven,  with  a glis- 
tening metallic  lustre  : it  is  soft,  sectile,  and  somewhat  brittle. 
It  consists  of  silver  15,  bismuth  27,  lead  33,  iron  4.30,  copper 
0.90,  sulphur  16.30.  Klaproth.  Before  the  blow-pipe  metallic 
globules  begin  to  ooze  out,  and  on  the  addition  of  borax,  unite 
into  one  mass,  the  flux  at  the  same  time  acquiring  an  amber 
colour  ; the  metallic  button  is  brittle,  and  of  a tin-white  colour. 

It  has  been  found  only  in  one  mine  in  gneiss,  in  the  Black 
Forest,  accompanied  by  copper  and  iron  pyrites  and  galena. 


SELENIURET  OF  SILVER  AND  COPPER. 

Eukairite,*  Berzelius. 

This  newly  discovered  mineral  is  described  as  being  of  a 
shining  lead  grey  colour,  with  a granular  texture  ; as  yielding 
readily  to  the  knife,  producing  a surface  which  has  the  lustre 
of  silver.  It  consists  according  to  Berzelius  of  silver  38.93, 
copper  23.05,  selenium  26.00,  other  substances  8.90,  aud  nay 
in  his  opinion  be  considered  as  a compound  of  seleniuret  of 
silver  and  of  copper.  Before  the  blow-pipe  it  melts,  exhaling 
a strong  odour  like  that  of  horse-radish,  leaving  a small  grey 
metallic  globule. 

It  occurs  in  a copper  mine  at  Skrickerum  in  Smoland,  Swe- 
den, with  carbonate  of  lime,  seleniuret  of  copper,  and  copper 
pyrites. 

* Eukairite,  from  the  Greek,  signifying  opportune;  in  allusion  to  its 
discovery  ju -it  ns  Berzelius  liud  completed  li  is  examination  of  Selenium. 


Silver,  Muriatic  Acid. 


205 


. CARBONATE  OF  SILVER.  . . , 

Argent  carbonate  H.  Grey  Silver  ore  J.  Carbonated  Silver  A. 

It  is  of  a greyish  colour  passing  into  iron  black ; it  occurs 
massive  and  disseminated  ; the  fracture  is  fine  grained  and  some- 
what uneven,  with  a glistening  metallic  lustre ; it  is  soft,  brittle, 
abd  heavy,  ft  consists  of  silver  72.5,  carbonic  acid  12,  oxide 
of  antimony  and  a trace  of  copper  15.5  : Sclb.  It  is  easily  re- 
duced before  the  blow-pipe  ; and  effervesces  with  nitrous  acid. 

It  occurs  in  veins  traversing  granite  in  a mine  at  Altwolfatch 
in  the  Black  Forest,  and  is  accompanied  by  native  silver  and 
sulphuret  of  silver. 

4 

MURIATE  OF  SILVER.  HORN  SILVER. 

* 

H ornerz  W.  Argent  muriate  H.  Bt.  La  mine  corne  Br.  Corneous  Silver 

. ore  J,  Horn  Silver  A. 

It  is  of  a pearl-grey,  greenish  or  reddish  blue,  or  of  a brown 
colour,  but  is  commonly  tarnished  externally  of  a brown  colour  ; 
it  occurs  ma«sive,  also  investing  other  substances,  and  crys- 
tallized in  small  cubes  and  acicular  prisms  ; it  is  translucent  or 
opaque,  with  a glistening  or  waxy  lustre  ; it  is  very  soft,  yields 
to  the  pressure  of  the  nail,  and  is  malleable  and  sectile.  Specific 
gravity  4.8.  A massive  specimen  yielded  88.7  muriate  of  silver, 
6 oxide  of  iron,  1.75  alumine,  0.25  sulphuric  acid  : Klaproth. 
It  is  fusible  in  the  flame  of  a caudle  ; before  the  blow-pipe  on 
charcoal  it  is  reducible  to  a metallic  globule,  giving  out  at  the 
same  time  vapours  of  muriatic  acid:  when  rubbed  with  a piece 
of  motsteued  ziuc,  the  surface  becomes  covered  with  a thin  film 
of  metallic  silver. 

It  occurs  in  veins  chiefly  in  primitive  rocks,  with  some  of  the 
other  ores  of  silver,  and  some  of  the  ores  of  lead  and  copper, 
rarely  with  gold. 

It  is  found  in  Saxony,  Hungary,  France,  and  in  Siberia ; but 
is  most  abundant  in  some  of  the  silver  mines  of  Potosi  in  South 
America.  , 

In  Cornwall,  It  occurred  both  massive  and  in  cubes  in  Huel 
Mexico,  and  with  native  silver  in  Huel  St.  Vincent  mine  near 
Calstock. 

1.  BUTTEUM1LK  SILVER. 

, Bum-mulch  Silber  W.  Earthy  Corneoun  Silver  J.  Buttermilk  Silver  A* 

* it  is  described  as  being  of  a brownish- white,  sometimes  with 
a tinge  of  green,  externally  bluish-grey  or  slate-blue ; it  is  said 
to  have  occurred  in  veins  and  cavities  in  a fluid  state,  whence 
the  name  of  Buttermilk  stiver,  but  is  comruouly  found  massive 
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and  investing  other  substances.  It  is  opaque,  and  dull  with  an 
earthy  fracture,  and  is  soft,  sectile,  and  heavy.  It  consists  of 
silver  24.64,  muriatic  acid  8.28,  alumine  with  a trace  of  cop- 
per 67.08.  Before  the  blow-pipe  on  charcoal  it  feebly  agglu- 
tinates, and  minute  globules  of  silver  appear  oozing  through 
the  mass.  , 

It  occurred  only  iu  veins  traversing  transition  rocks  at  An- 
dreasberg  in  the  Ilartz. 


COPPER. 


Copper  is  found  iu  the  native  state;  its  ores  are  numerous  and 
highly  interesting. 


NATIVE  COPPER. 

Gcdeigen  Kupfer  W.  Cuivre  natif  H.  Br.  Bt. 

It  is  nearly  of  the  colour  of  purified  copper,  frequently  with 
a tinge  of  brown ; it  is  often  tarnished  externally  yellowish  or 
blackish,  sometimes  with  a tinge  of  red  : it  occurs  crystallized 
in  the  form  both  of  the  cube  and  octohedron,  but  the  crystals, 
which  are  very  numerous,  are  more  often  macles  or  hemitrope 
crystals;  it  also  occurs  capillary,  dendritic,  in  thin  plates  filling 
up  crevices,  and  massive : it  does  not  possess  auy  regular  struc- 
ture ; the  cube  is  adopted  as  its  primary  form,  as  being  the 
most  simple  figure  in  which  it  occurs : it  is  moderately  soft, 
very  tough,  malleable,  flexible,  and  sectile.  Specific  gravity 
7.7 — 8;5.  That  of  Ekaterineburg  consisted  according  to  the 
analysis  of  John,  of  pure  copper  99.80  with  a trace  of  gold  and 
iron.  Before  the  blow' -pipe  it  fuses  into  a bead  of  apparently 
pure  copper. 

1 2 3 4 5 6 


Fig.  I.  A cube.  Fig.  2,  the  same,  of  which  the  solid  angles  are  replaced 
by  triangular  planeB,  which  in  fig.  3 are  so  greatly  enlarged  as  to  have  be- 
come six-sided,  reducing  the  planes  of  the  cube  to  small  quadrangles.  The 
triangular  planes  of  fig.  2 are  complete  in  fig.  4;  the  regular  octohedron. 
Fig.  5,  an  octohedron  of  which  the  edges  ore  replaced,  forming  the  passage 
of  that  solid  into  the  rhombic  dodecahedron,  fig.  6,  in  which  the  planes 
replacing  the  edges  of  fig.  5,  are  complete.  I possess  UDwards  of  100  va- 
rieties in  the  form  of  the  crystal,  more  than  two-thirds  ot  which  are  uncles. 
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ft  is  found  in  the  veins  of  primitive  rocks  and  of  the  older 
secondary  ; it  is  occasionally  accompanied  by  several  of  the  ores 
of  copper,  and  sometimes  those  of  iron.  • . 

It  occurs  in  veins  traversing  gneiss  in  Swabia  and  Saxony  ; in 
Salzburg  in  clay>slate;  in  the  Hartz  in  greywacke;  in  the  Ban> 
nat  in  a porphyritic  sienite:  also  in  Norway,  &c.  In  several 
of  the  United  States  of  America,  in  some  of  them  in  secondary 
rocks:  in  South  America  in  Brazil. and  Chili,  often  in  large 
masses  on  the  surface. 

In  Cornwall,  which  is  perhaps  one  of  the  greatest  known 
depositaries  of  copper  and  its  ores,  native  popper  is  found  in 
very  many  of  its  mines.  It  occurs  crystallized  in  the  United 
, Mines  and  Huel  Music  ; in  minute  crystals  aggregated  in  a leaf- 
like form  in  Huel  Vor  and  Treskerby  near  Redruth  ; in  cubes 
and  octohedrons  in  Huel  Gorland,  with  ruby  copper  and  the 
arseniate  of  copper;  in  cubes  in  Huel  Virgin  near  St.  Day ; 
capillary  in  Poldory  in  Gwennap,  and  IIucl  Prosper  and  Owan 
Vean  in  St.  Hillary ; these  mines  are  in  granite  and  clay-slate  ; 
it  also  occurs  in  serpentine  near  the  Lizard.  In  Zell,  one  of 
the  Shetland  islands,  it  occurs  in  serpentine ; and  in  Mainland 
in  red  sandstone.  In  one  of  the  Faroe  Isles  beautifully  crys- 
tallized in  amygdaloidal  trap. 


VITREOUS  COPPER.  SULPHURET  OF  COPPER.  _ 

Kupfer  glanz  W.  Cuivre  sulfure  H.  Bt.  Cuivre  vitreux  Br.  Vitreous' 

Copper,  Kirwan.  Copper  glance  J.  A.( 

• • * 

It  is  of  a lead  or  iron-grey  colour,  often  approaching  to  black 
superficially,  and  is  occasionally  irridescent ; internally  it  varies 
from  lead-grey  to  tin-white;  it  occurs  crystallized  in  regular 
six-sided  prisms,  mostly  modified  on  the  terminal  edges,  some- 
times on  the  lateral ; and  in  acute  and  obtuse  double  six-sided 
pyramids  with  triangular  planes  ; it  also  occurs  massive,  and 
occasionally  in  pseudomorphous  cubic  crystals.  The  structure 
is  perfectly  lamellar ; all  the  solid  angles  of  the  prism  may  be 
removed  by  the  knife,  producing  a double  six-sided  pyramid 
with  brilliant  planes,  the  incidence  of  an  upper  on  the  adjacent 
plane  of  the  lower  pyramid,  being  ahout  147°  3ty  by  the  reflec- 
tive goniometer ; and  that  solid  might  be  considered  as  the 
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form  of  the  primary  crystal,  but,  as  in  the  instance  of  quartz, 
it  may,  by  omitting  the  alternate  planes  of  each  pyramid,  be 
converted  into  a rhomboid ; and  hence  the  primary  may  be  con- 
sidered as  an  acute  rhomboid  of  about  71*  SO1  and  108°  3(? ; 
it  may  also  be  cleaved  at  right  angles  to  the  axis  of  the  rhomboid, 
or,  which  is  the  same  thing,  parallel  to  the  terminal  plane  of 
the  six-sided  prism ; the  primary  planes  have  never  been  ob- 
served on  any  one  of  its  numerous  crystals : the  cross  fracture  of 
the  crystallized  is  often  conchoidal,  with  a vitreous  lustre ; the 
massive  varies  greatly  in  respect  of  hardness  and  colour;  it  is 
sometimes  sectile  and  soft ; the  fracture  is  even,  or  flat  con- 
ehoidal.  Specific  gravity  4.8 — 5.4.  A specimen  analysed  by 
Chevenix  yielded  81  copper,  19  sulphur ; another  from  Rothen- 
berg  in  six-sided  prisms  afforded  Klaproth  76.50  copper,  22.0 
sulphur,  0.50  iron,  loss  1.  Before  the  blow-pipe  it  fuses  into 
a grey  globule,  which  sometimes  acts  on  the  magnetic  needle, 
sometimes  does  not. 


Fig.  1.  The  most  simple  of  its  forms ; a six-sided  prism.  Fig.  2.  the  game, 
of  which  the  terminal  edges  are  replaced  by  planes  tending  to  obtuse  six- 
sided  pyramids;  which  are  complete  in  fig.  3,  a flattish  dodecahedron  with 
triangular  planes.  Fig.  4,  a six-sided  prism  of  which  the  terminal  edges 
arc  replaced  by  planes  tending  to  acute  six-sided  pyramids;  which  are  com- 
plete in  fig.  5,  forming  an  acute  dodecahedron  with  triangular  planes.  Fig.  6 
represents  a crystal  consisting  of  portions  of  the  planes  of  the  acute  dodeca- 
hedron fig.  5,  terminated  by  the  obtuse  dodecahedral  planes  of  fig.  3. 


a on  61  or  cl  146°30' 

62  or  c2  ......  137.40 

63  or  c3 135.30 

64  or  g 116.40 
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It  occurs  in  veins  and  beds  in  primitive  and  early  secondary 
rocks,  and  is  found  with  other  ores  of  copper. 

In  Suabia,  Bohemia,  and  Saxony,  in  veins  traversing  gneiss  ; 
in  the  Bannat  in  primitive  limestone ; and  is  found  in  many 
other  European  countries;  abundantly  in  the  Uralian  moun- 
tains; in  New  Jersey,  North  America,  in  red  sandstone. 
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In  Cornwall  it  occurs  abundantly  in  several  of  its  mines,  both 
crystallized  and  massive,  chiefly  in  Tin  Croft,  Cook’s  Kitchen, 
Dolcoath,  and  Camborne  Vean,  which  are  on  the  same  veins, 
near  Redruth ; also  in  Crenver,  Oatfield,  and  Huel  Abraham  ; 
and  in  Botallack  mine,  near  the  Land’s  End ; the  irridescent 
in  Dolcoath.  These  mines  are  chiefly  in  clay-slate.  It  has 
been  found  at  Middleton  Tyas  in  Yorkshire.  In  Scotland 
in  small  veins  in  transition  rocks  at  Fassney  Burn  in  East 
Lothian ; also  in  Ayrshire.  In  the  Fair  Isle,  between  the 
Orkney  and  Shetland  Isles. 

It  often  passes  into  Black  Copper  ore. 

Variegated  Vitreous  Copper.  Cuivre  sulfur^  hepatique  H.  It 
is  of  the  colour  of  tempered  steel,  violet  blue,  greenish, 
and  yellowish  : it  seems  to  arise  from  an  intimate  mixture 
of  the  vitreous  and  yellow  copper;  both  of  which  generally 
appear  distinctly  in  the  specimen. 

It  occurs  in  most  of  the  mines  of  Cornwall  in  which 
vitreous  copper  is  found. 


BUNTKUPFERERZ.  PURPLE  COPPER. 

Buntkupfercrz  W.  Cuivre  pyriteux  hepatique  H.  Cuivre  panachee  ou 
violette  Br.  Cuivre  pyriteux  panachee  Bt.  Variegated  Copper  ore  J. 

It  occurs  both  massive  and  crystallized  ; the  colour  of  the 
massive  seems  to  consist  of  an  intimate  mixture  of  copper  red 
and  tombac  brown;  in  the  crystallized,  the  latter  colour  pre- 
vails, with  an  irridescent  tarnish,  generally  of  blue,  sometimes 
yellow.  The  general  form  of  the  crystals  is  that  of  the  cube, 
of  which  the  solid  angles  are  replaced,  and  the  faces  are  mostly 
curvilinear ; it  also  appears  to  occur  in  thin  tables,  which  are 
six-sided,  but  these  consist  of  a nucleus  of  vitreous  copper, 
coated  by  purple  copper ; it  is  not  perfectly  lamellar,  but  mani- 
festly yields  to  mechanical  division  parallel  to  the  planes  of  the 
regular  octohedron,  in  other  directions  the  fracture  is  imperfectly 
conchoidal ; it  is  soft,  easily  frangible,  and  sectile  in  a slight 
degree.  Specific  gravity  5.033.  That  of  Norway  consists  of 
69.50  copper,  sulphur  19,  iron  7.50,  oxygen  4;  Klaproth: 
but  a specimen  from  Ross  Island,  Lake  of  Killamey,  yielded 
to  the  analysis  of  my  brother  K.  Phillips,  copper  61 .07,  iron 
14-00,  sulphur  23.75,  siiex  0.5,  loss  0.68;  whence  it  may  be 
regarded  as  consisting  of  magnetic  pyrites  and  variegated  cop- 
per ore.  It  is  fusible,  but  not  so  easily  as  vitreous  copper,  into 
a globule,  which  acts  powerfully  on  the  magnetic  needle. 
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It  is  found  both  in  primitive  and  early  secondary  rocks,  and 
is  associated  with  several  of  the  other  ores  of  copper,  with  iron 
pyrites,  blende,  &c.. 

At  Arendahl  in  Norway,  it  occurs  in  beds  in  gneiss  with  other 
ores  of  copper  and  with  garnets  ; in  the  Hartz  in  veins  traversing 
greywacke ; in  Saxony  in  gneiss : in  Thuringia  in  bituminous 
marl-slate  ; and  in  some  other  European  countries. 

•.  In  Cornwall,  it  occurs  in  Cook’s  Kitchen,  Tin  Croft,  and 
Dolcoath  near  Redruth,  and  in  Camborne  Vean  mine  on  a 
peculiar  kind  of  purple  copper;  also  in  Poldory,  and  Huel 
Jewell  near  St.  Day  : in  these  mines  it  is  associated  with  vitre- 
ous copper  both  massive  and  crystallized,  and  yellow  copper 
ore  ; in  the  latter  with  tennantite. 

GREY  COPPER.  FAHLERZ. 

Fahlerz  W.  Br.  Cuivre  gris  H. 

It  is  of  a steel-grey  or  iron-black  colour:  it  occurs  crystal- 
lized in  the  form  of  a tetrahedron,  which,  is  considered  to  be 
the  primary  form  of  this  mineral,  in  which  however  no  regular 
structure  is  discernible ; it  also  occurs  massive  and  disseminated  ; 
the  fracture  is  uneven  or  imperfectly  conchoidal,  with  a shining 
or  glisteuing  metallic  lustre  ; it  is  brittle.  Specific  gravity  4.5. 
It  consists  according  to  Chenevix  of  52  of  copper,  23  of  iron, 
and  14  of  sulphur. 

P on  P;  70.31. 44. H 

P or  P'  on  a 109.28.16  .. 

on  b or  b1 144.44. 10  . . 

on  e or  e1 125. 15.54  . . 

on/or/  ......160.31.44  .. 

a on  b 144.44.  8 .. 
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The  above  figure  and  meaauremeuts  are  given  on  the  authority  of  Haiiy. 
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It  occurs  in  veins  and  beds  in  primitive  and  secondary  rocks, 
accompanied  by  iron  and  copper  pyrites,  and  other  ores  of 
copper. 

In  Saxony  it  occurs  in  gneiss ; in  the  Hartz  in  greywacke  and 
clay-slate;  in  secondary  limestone  iu  the  Tyrol;  in  Hungary, 
Transylvania,  France,  Spain,  and  Russia : in  the  Uralian  moun- 
tains ; and  in  Chili  and  Mexico  in  South  America. 

In  Cornwall,  it  occurs  very  sparingly  in  the  Crinnis  mine  ; 
in  Devonshire  near  Tavistock,  and  at  Beeralstone.  In  Scot- 
land, at  Fassney  Burn  in  East  Lothian ; at  Airthrie  in  the  Ochil 
hills  ; in  Ayrshire  ; in  the  Mainland  of  Shetland. 

Arsenical  Grey  Copper.  Cuivre  gris  arsenif&re  H.  This 
mineral  like  the  foregoing  occurs  in  tetrahedrons  variously 
modified,  also  massive  and  disseminated.  It  is  of  a steel- 
grey  colour,  externally  splendent,  internally  shining,  with 
a metallic  lustre ; fracture  approaching  the  conchoidal ; 
and  it  is  brittle.  Brongniart  is  of  opinion  that  it  is  the 
Fahlerz  of  Klaproth.  Analysis  by  Klaproth  of  a specimen 
from  near  Frey  berg,  copper  42.50,  sulphur  10,  arsenic 
1 5.60,  iron  27.50,  silver  00.90,  antimony  01.50,  loss  02.00; 
but  a specimen  from  Ayrshire  in  Scotland,  analysed  by  Dr. 
Thomson,  yielded  19.2  of  copper,  14.1  of  sulphur,  51.0 
of  iron,  and  15.7  of  arsenic. 

It  is  found  in  various  parts  of  Germany,  in  Cornwall,  and 
in  Scotland. 


Antimonial  Grey  Copper.  Schwarzerz  W.  Cuivre  gris  antimo- 
. nie  Bt.  This  mineral  also  occurs  in  modified  tetrahedrons ; 
it  is  of  a dark  lead -grey,  approaching  to  iron-black,  both 
externally  and  internally ; tlje  crystals  do  not  appear  to 
possess  a regular  structure,  the  fracture  being  uneven,  and 
the  surface  glistening  : it  is  not  very  brittle.  Analysis  of 
a crystallized  variety  from  Kapnic,  by  Klaproth,  copper 
37.75,  antimony  22.00,  iron  03.25,  sulphur  28.00,  silver 
00.25,  zinc  00.50,  loss  03.75.  Another  from  Wenzel  near 
Wolfach,  yielded  13.45  per  cent,  of  silver. 
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It  !s  found  in  Bohemia,  Hungary,  the  Hartz,  &c. ; the 
preceding  figure  represents  a crystal  from  Schwatz,  Hartz. 

Platiniferous  Grey  Copper.  This  mineral  is  described  as  being 
of  a grey  colour,  and  generally  agrees  with  fahlerz  in  its 
external  characters.  It  consists,  according  to  the  analysis  of 
Vauquelin,  of  copper,  lead,  antimony,  iron,  silver,  platina, 
and  sometimes  sulphur;  but  the  proportion  of  platina  varies 
in  different  specimens  from  a minute  quantity  to  10  per 
cent.  It  is  a rare  mineral,  having  only  been  found  at 
Guadalcanal  in  Estramadura  in  Spain,  where  it  occurs  with 
some  varieties  of  the  ores  of  silver  and  arsenic. 


COPPER  PYRITES.  YELLOW  COPPER-ORE. 

Kupferkies  W.  Cuivre  pyriteux  H.  Bt.  Pyrite  Cuivreux  Br. 

It  is  of  various  shades  of  yellow,  but  externally  the  crystals 
are  often  irridescent ; they  are  in  the  general  form  of  the  tetra- 
hedron,  having  the  solid  angles  always  replaced  : the  tetrahe- 
dron is  not  the  primary  form  of  the  crystals,  of  which  the  struc- 
ture is  perfectly  lamellar,  affording  brilliant  surfaces  parallel  to 
the  planes  of  a somewhat  acute  octohedron  with  a square  base ; 
so  that  the  tetrahedron,  as  is  shewn  in  the  following  figures,  is  in 
fact  only  the  remarkable  consequence  of  an  alternate  enlarge- 
ment of  the  planes  /,  modifying  the  edges  of  the  primary  octo- 
hedron : the  cross  fracture  is  conchoidal  and  splendent ; it  is 
.brittle.  It  also  occurs  stalactitic,  botryoidal,  mamillated,  and 
amorphous,  the  latter  being  often  variegated  : the  fracture  of 
the  botryoidal  and  mamillated  is  even  or  uneven,  the  structure 
being  granular  and  often  finely  granular ; these  two  varieties 
are  much  harder  than  the  crystallized  and  amorphous,  and  are 
very  brittle.  Copper  pyrites  yields  to  the  knife,  and  may 
thereby  be  at  once  distinguished  from  iron  pyrites  which  it 
often  greatly  resembles ; the  colour  of  the  former  is  generally 
of  the  deepest  yellow.  Specific  gravity  4.3.  Analysis  of  the 
crystallized,  of  Cornwall,  by  my  brothei  R.  Phillips,  copper 
30.00,  iron  32.20,  sulphur  35.16,  earthy  matter  0. 50,  lead, 
arsenic  and  loss  2.14.  The  analysis  of  the  granular  differs 
from  the  foregoing  in  a very  trifling  degree  in  the  proportions 
of  the  same  elements.  It  fuses  on  charcoal  before  the  blow-pipe, 
emits  a sulphureous  vapour,  and  melts  into  a brittle  black  glo- 
bule, which  finally  attracts  the  magnet ; but  giving  with  borax 
metallic  copper. 
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The  primary  crystal  has  not  hitherto  been  found ; the  crystals  represented 
by  the  other  figures  do  occur;  the  largest  of  the  four  represent*  a crystal 
iu  my  possession  from  Cornwall. 


It  is  the  most  abundant  of  all  the  copper  ores ; it  occurs  both 
in  primitive  and  secondary  rocks ; it  is  accompanied  by  or  ac- 
companies most  of  the  other  ores  of  copper,  sometimes  galena, 
oxide  of  tin,  and  several  of  the  ores  of  iron. 

It  is  found  in  most  European  countries  in  which  copper  oc- 
curs j also  in  Siberia,  Japan,  North  and  South  America,  and  in 
Africa. 

In  England,  it  is  the  most  abundant  ore  of  the  Cornish  mines, 
and  occurs  in  veins  both  in  granite  and  clay-slate.  The  finest 
crystallized  specimens  occurred  in  Tin  Croft,  North  Downs, 
lluei  Towan,  and  Trelethra  mines.  The  mamillated  in  Tin 
Croft,  Dolcoath,  and  Huel  Fanny ; it  is  sometimes  intermixed 
with  buntkupfererz,  and  associated  with  vitreous  copper ; it 
occurs  massive,  intimately  mingled  with  tiu,  in  Trevascus ; in 
masses  two  or  three  inches  long,  apparently  rounded  by  attri- 
tion, loose  in  the  vein  of  Ale  and  Cakes  mine,  at  a great  depth 
from  the  surface.  In  Derbyshire  in  small  quantity  in  two  or 
three  of  the  lead  mines  of  that  county.  In  Staffordshire  in  the 
Ecton  mine,  in  transition  limestone ; sparingly  in  the  cavities 
of  argillaceous  iron-stone,  lying  between  the  beds  of  coal  at 
Wednesbury  in  Staffordshire.  In  small  quantity  in  a lead  vein 


304  Native  Metals  and  Metalliferous  Minerals. 

at  Cross  Giil  on  Aldstone  moor,  in  Cumberland.  Iu  Anglesey 
in  a bed  of  great  thickness,  with  native  copper,  &c.  In  Scot- 
land, in  veins  traversing  quartz  in  the  Clifton  mine  near  Tyo- 
drum  in  Perthshire ; in  Mainland,  one  of  the  Shetland  isles. 
In  Ireland  in  the  mines  of  Cronebane  and  Ballymurtagh  iu 
Wicklow. 

It  often  passes  into  black  copper  ore. 

Arsenical  Copper  Pyrites , White  Copper.  Weiss  cupfererz  W. 
Cuivre  blanche  Br.  It  is  of  a colour  between  silver-white 
and  pale  brass-yellow,  with  a glistening  metallic  lustre,  but 
soon  tarnishes  by  exposure.  It  occurs  massive  and  dissemi- 
nated ; the  fracture  is  fine  grained  uneven ; it  yields  easily 
to  the  knife,  and  is  brittle.  Specific  gravity  4.5.  It  con- 
sists of  40  per  cent,  of  copper,  the  remainder  consisting  of 
iron,  arsenic,  and  sulphur.  Henckel..  Before  the  blow- 
pipe it  yields  a white  arsenical  vapour,  and  melts  into  a 
greyish-black  slag. 

It  is  far  less  abundant  than  copper  pyrites,  but  is  com- 
monly found  with  it  and  other  ores  of  copper. 

It  has  been  found  in  Huel  Gorland  in  Cornwall. 

• 

In  the  year  ending  30th  June,  1817,  73,727  tons  of  copper 
ore  (principally  of  copper  pyrites)  which  sold  for  ^410,936, 
and  yielded  6,425  tons  of  pure  copper,  were  raised  from  the 
mines  of  Cornwall  only  ; being  more  than  three-fourths  of  the 
quantity  raised  from  the  British  mines. 

SELENIURET  OF  COPPER. 

This  mineral  is  described  by  Berzelius  as  occurring  massive 
and  dendritic ; as  greatly  resembling  native  silver  iu  aspect ; 
and  as  being  malleable,  and  susceptible  of  polish. 

It  occurs  in  a copper  mine  at  Scrickerum  in  Smoland,  Sweden, 
associated  with  calcareous  spar,  or  disseminated  in  serpentine  ? 

TENNANTITE.* 

9 

This  mineral  varies  internally  from  lead-grey  to  blackish-grey. 

It  rarely  occurs  massive,  but  is  commouly  crystallized  iu  the 
form  of  the  rhombic  dodecahedron,  either  perfect  or  variously  * 
modified  ; also,  in  the  form  of  the  cube  aud  regular  octohedron, 
of  which  the  edges  and  angles  are  replaced.  Externally  the 

crystals  are  often  very  splendent,  and  neurly  of  a tin  white, 

• 

* In  honour  of  the  late  excellent  chemist,  Tennant. 
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colour ; sometimes  lead-grey  with  but  little  lustre  ; occasionally 
approaching  to  iron-black  and  dull ; the  fracture  is  imperfectly 
lamellar  and  uneven,  with  the  appearance  (by  reflection  from 
surfaces  produced  by  mechanical  division)  of  natural  joints 
parallel  to  the  planes  of  the  regular  octohedron,  which  may  be 
considered  as  the  primary  form  of  the  crystals,  as  also  is  indi- 
cated by  occasional  striae  on  the  planes  of  the  dodecahedral 
crystals  parallel  with  their  longer  diagonal.  It  is  harder  than 
vitreous  copper  and  grey-copper,  which  it  readily  scratches, 
and  Is  brittle.  Its  powder  is  reddish-grey.  Specific  gravity 
4.375.  A specimen  analysed  by  my  brother  R.  Phillips,  con- 
sisted of  copper  45.32,  arseuic  11.84,  iron  9.26,  sulphur 
28.74,  silex  5.  Before  the  blow-pipe  on  charcoal,  it  first 
burns  with  a blue  flame  and  slight  decrepitation,  to  which  suc- 
ceed copious  arsenical  vapours ; leaving  a greyish-black  scoria 
which  affects  the  magnetic  needle. 

1 2 3 4 ' 5 


Fig.  1.  The  regular  octohedron,  of  which  the  solid  angles  are  replaced. 

Fig.  2.  In  this  the  edges  are  also  replaced ; the  same  planes  appear  on  fig.  3. 

Fig.  4.  The  rhombic  dodecahedron.  Fig.  5.  The  same,  of  which  the  edges 

are  replaced.  * > 


. passing  through  granite  and  clay-slate  ; and  usually  occurs  in- 
vesting other  ores  of  copper,  chiefly  the  irridesceut  and  botry- 
oidal  varieties  of  copper  pyrites,  and  is  sometimes  accompanied 
by  black  copper,  vitreous  copper,  and  buntkupfererz. 

24 
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'•  It  has  occurred  in  Dolcoath,  Cook’s  Kifchen,  and  Tin  Croft 
copper  mines  near  Redruth,  and  in  Huei  Virgin,  Hue!  Jewell, 
and  Duel  Unity,  near  St.  Day  in  Cornwall. 

- ' , i 

RED  OXIDE  OF  COPPER.  OXYDULATED  COPPER. 

Rothkupfererz  W.  Cuivrepxydul£  H.  Bt.  Cuivre  oxide  rouge  Br. 

• The  colour  of  this  mineral  is  red  of  various  shades,  by  trans- 
mitted light  sometimes  crimson  red.  It  occurs  crystallized  in 
the  form  of  the  octohedron  and  its  varieties,  which  are  very  nu- 
merous ; the  crystals  are  externally  splendent,  occasionally  trri- 
descent,  but  are  sometimes  superficially  of  a lead-grey  colour, 
with  a metallic  lustre,  sometimes  nearly  black  and  dull : the 
structure  is  lamellar;  it  is  mechanically  divisible,  but  the  joints 
are  not  easily  attained,  parallel  with  the  faces  of  the  regular 
octohedron,  which  therefore  is  esteemed  to  be  the  form  of  the 
primary  crystal ; the  cross  fracture  is  sometimes  uneven,  more 
often  conchoidal  with  a splendent  and  somewhat  adamantine 
lustre  ; it  is  transparent  or  translucent,  yields  easily  to  the  knife, 
and  is  brittle.  Specific  gravity  4.9 — 5.6.  That  of  Cornwall 
consists,  according  to  Chenevix,  of  88.  5 copper,  and  11.5  of 
oxygen  : that  of  Siberia,  according  to  Klaproth,  of  91  copper, 
and  9 oxygen.  Before  the  blow-pipe,  it  is  easily  reducible  on 
charcoal  to  the  metallic  state. 


1 2 3 4 5 


Fig.  1.  The  primary  j the  regular  octohedron.  Fig.  2,  An  acute  rhomboid, 
arising  aa  will  be  perceived  by  the  dotted  lines,  irom  an  increase  of  crys- 
talline lamina  on  two  opposite  and  parallel  planes  of  the  octohedron,  the 
lamintB  progressively  diminishing  to  a point;  it  will  also  be  perceived 
that  the  acute  rhomboid  consists  of  one  octohedron  (but  in  a somewhat 
different  point  of  view  to  fig.  ])  and  two  tetrahedrons.  Fig.  3,  An  octo- 
hedron of  which  the  solid  angles  are  replaced  by  quadrangular  planes ; 
these  planes  meet,  and  are  complete  in  fig.  4,  forming  the  cube.  Fig.  5, 
the  cube,  of  which  the  edges  and  solid  angles  are  replaced.  Fig.  6,  Ao 
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octahedron  of  which  the  edges  are  replaced  by  six-sided  planes  ; which,  in 
fig-  7,  are  increased : and,  in  fig.  8,  are  complete,  forming  the  rhombic 
dodecahedron.  Fig.  9,  An  octahedron  of  which  each  edge  is  replaced, 
or  bevelled,  by  two  planes.  Fig.  10,  An  octahedron,  of  which  eacn  solid 
angle  is  replaced  by  four  triangular  planes,  forming  an  obtuse  pyramid  on 
each.  There  are  about  100  varieties  in  the  form  of  the  crystal,  arising 
chiefly  from  various  combinations  of.  the  planes  exhibited  in  the  above 
figures. 


PonP'orP" 1Q9V 30' 

PP'orP"on«  125  . 10 

* 160.42 

a on  b 144  .38 

e on  e or  tf . .... 120  .00 


It  is  found  both  in  the  primitive  and  transition  rocks,  associ- 
ated with  native  copper  and  many  of  its  ores. 

It  occurs  atChessy  in  France  in  isolated  crystals,  generally 
coated  by  green  carbonate  ; in  the  Hartz  ; in  Saxony^  Bavaria, 
Hungary,  the  Bannat,  in  Norway  and  Sweden  and  in  the  Ura- 
lian  mountains;  also  in  Chili  and  Peru,  and  in  several  of  the 
United  States  of  North  America  in  small  quantity. 

It  has  been  found  finely  crystallized  in  several  of  the  copper 
mines  of  Cornwall;  as  in  Polgine  and  Hue!  Prosper ; in  Tin  Croft 
near  Redruth ; in  West  Huel  Virgin,  Carharack,  Huel  Gorland, 
Huel  Muttrell,  and  Huel  Unity  in  Gwennap ; in  Huel  Speed 
and  Carvath  near  St.  Ives ; in  Huel  Music  near  St  Agnes ; and 
in  Gunnis-lake  on  the  banks  of  the  Tamar.  It  occurred  most 
abundantly  in  Huel  Gorland,  Huel  Muttrell,  and  Huel  Unity, 
which  are  on  the  same  veins,  traversing  both  granite  and  schist; 
in  these  mines  it  was  accompanied  by  native  copper,  copper 
pyrites,  arsenical  pyrites,  vitreous  and  black  copper ; and  with 
arseniated  iron,  arseniated  copper,  and  the  martial  arseniatc  of 
copper. 

Capillary  Red  Oxide  of  Copper.  This  differs  from  the  preceding 
only  in  consisting  of  very  minute  transparent  or  translucent 
crystals  which  are  extremely  slender ; they  are  chiefly 
quadrangular  prisms  (elongated  cubes),  or  quadrangular 
prisms  terminated  by  diedral  summits  (elongated  octo-. 
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hedrons)  ; they  cross  each  other  at  right  angles,  or  are 
solitary,  or  variously  aggregated,  sometimes  are  so  fine  as 
to  appear  fibrous  or  flocculent. 

It  has  been  found  in  most  of  the  mines  of  Cornwall  in 
which  the  crystallized  occurs  ; occasionally  in  the  cavities 
of  an  ochreous  siliceous  stone  (the  gossan  of  the  miner), 
and  in  decomposed  granite. 

Massive  Red  Oxide  of  Copper.  It  is  of  a dark  red  colour, 
frequently  with  a metallic  lustre,  and  is  opaque  or  trans- 
lucent on  the  edges  ; the  fracture  is  frequently  granular ; 
and  it  is  almost  always  more  or  less  intermingled  with 
native  copper. 

ft  occurs  with  crystallized  red  oxide  and  green  carbonate 
of  copper. 

In  Cornwall,  it  was  found  chiefly  in  Huel  Gorland  and 
the  Muttrell  mine. 

Ferruginous  Red  Oxide  of  Copper . Tile  Ore.  Externally  it 
is  of  a brick  red  or  reddish  brown  colour;  internally  it  is 
sometimes  Of  a dark  metallic  grey,  and  is  then  nearly  com- 
pact and  hard  ; more  commonly,  the  fracture  is  earthy  ; 
it  yields  to  the  knife,  sometimes  to  the  nail,  and  is  opaque. 
Before  the  blow-pipe  it  blackens  but  does  not  fuse.  It 
has  not  been  analysed,  but  is  supposed  to  consist  of  red 
oxide  of  copper  and  iron. 

It  is  found,  but  not  plentifully,  with  red  oxide  of  cop- 
per in  some  of  the  mines  of  Cornwall ; it  sometimes  invests 
the  surfaces  of  the  crystals.  It  has  also  been  found  in 
Llauymynech  lull  in  Shropshire. 

BLACK  COPPER. 

Kupferschwarz  W.  Copper  black  J. 

It  is  bluish  or  brownish  black,  or  black : it  rarely  occurs 
massive,  mostly  disseminated  in,  or  investing  other  ores  of 
copper;  it  is  commonly  very  friable,  and  more  or  less  soils 
the  fingers,  and  is  heavy.  Before  the  blow.pipc  it  is  infusible, 
and  does  not  give  out  a sulphureous  odour ; with  borax  it  yields 
a greenish  slag. 

It  occurs  on  the  surface  of  and  associated  with  the  botryoidal 
varieties  of  copper  pyrites,  with  crystallized  and  massive  red 
oxide  of  copper  and  vitreous  copper,  and  may  not  improperly 
be  considered  as  resulting  from  the  decomposition  of  those  ores, 
which  are  frequently  found  passing  into  Black  Copper. 

It  has  been  found  in  most  of  the  mines  of  Cornwall,  in  which 
they  occur. 
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BLUE  CARBONATE  OF  COPPER. 

, Kupferlazur  W.  Cuivre  carbonate  bleu  H.  Azur  de  Cuivre  Br.  Azure 

Copper  Ore  J.  Blue  Copper. 

It  is  of  a smalt-blue  colour,  sometimes  with  a tinge  of  black. 
It  occurs  crystallized  in  a great  variety  of  forms ; the  structure 
is  lamellar  in  several  directions,  of  which  the  cleavage  parallel 
to  the  plane  P of  the  following  figures  is  most  difficult  of  at- 
tainment ; it  cleaves  easily  parallel  to  the  planes  MM,  and 
both  diagonals  of  an  oblique  rhombic  prism,  which  may  be 
considered  as  the  primary  form  of  its  crystals,  of  which  the 
plane  P is  usually  striated  in  the  direction  indicated  by  the 
lines  on  the  largest  of  the  following  figures  ; it  also  cleaves  easily 
parallel  to  the  planes  e3  e3  of  that  figure  ; the  cross  fracture  is 
often  conchoidal  with  a vitreous  lustre  ; it  varies  from  nearly 
transparent  to  opaque,  the  most  complex  crystals  possessing  the 
greatest  degree  of  translucency  ; it  yields  easily  to  the  knife. 
Specific  gravity  3.2 — 3.6.  By  a late  analysis  of  my  brother, 
R.  Phillips,  it  consists  of  peroxide  of  copper  69.08,  carbonic 
acid  25.46,  water  5.46.  Before  the  blow-pipe  it  blackens  but 
does  not  melt ; with  borax  on  choarcoal  it  effervesces,  gives  a 
metallic  globule,  and  colours  the  llux  green.  It  is  soluble  with 
effervescence  in  nitric  acid. 
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It  occurs  in  the  veins  of  primitive  and  secondary  mountains, 
chiefly  with  the  green  carbonate  and  red  oxide  of  copper,  in 
Chili,  Bohemia,  the  llartz,  Saxony,  the  U ralian  mountains,  and 
in  Thuringia  : at  Chessy  in  France,  See. 

In  Cornwall,  sparingly  in  Huel  Muttrell  and  Huel  Gorland, 
Huel  Unity,  Huel  Virgin  and  Carharack.  In  the  Buckingham 
mine  near  Bridgewater,  Somersetshire.  At  Alderley  Edge  in 
Cheshire,  in  sandstone  with  yellow  copper  and  barytes.  In 
Durham,  at  Wassinghope  lead  mine,  near  Stanhope,  in  small 
nodules  imbedded  in  sulphate  of  barytes. 

In  Scotland  at  Wanlock  head,  and  the  lead  bills  in  Lanark- 
shire. 


GREEN  CARBONATE  OF  COPPER. 

Of  green  carbonated  copper  there  are  three  varieties. 

Fibrous  Green  Carbonated  Copper.  Fibrous  Malachite 
Malachit  W.  Cuivre  carbonate  rert  H.  It  is  of  various 
shades  of  green,  and  occurs  in  slender  fibres,  which  some- 
times are  fasciculated,  sometimes  stellated ; externally 
* they  are  shining,  aud  the  lustre  is  often  silky ; it  is  soft 
and  brittle.  In  the  cavities,  however,  are  sometimes  to 
be  observed  extremely  minute  and  transparent  crystals 
in  perfectly  regular  forms,  which  in  reality  are  macles,  as 
shewn  by  the  following  figures;  and  of  which  the  primary 
form  is  a right  oblique-angled  prism,  yielding  to  mechani- 
cal division  readily  parallel  to  the  planes  P and  M,  with 
difficulty  parallel  to  T.  Before  the  blow-pipe  it  blackens, 
and  finally  is  reduced  to  the  metallic  state ; with  borax  it 
readily  affords  a bead  of  copper,  and  colours  the  flux  green. 


P on  M,  M',  or  T ..  OO’OO'  | M on  r or  d f IS\W 

M'  on  M 123.35  | cone1 107.16 


* Malachite  j from  the  Greek;  Mai»h  Mallow;  the  colour  of  both  being 
green. 
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It  occurs  in  veins  ip  primitive  and  secondary  mountains 
with  other  ores  of  copper,  as  the  blue  carbonate,  copper 
pyrites,  vitreous  copper,' ruby  copper,  &c.  . 

It  is  found  in  Silesia,  the  Hartz,  Hesse,  Lusace,  Norway, 
Sweden,  Russia,  the  Uralian  mountains,  and  in  some  of  the 
United  States  of  America. 

In  Cornwall  it  has  been  found  with  blue  carbonate  in 
Carharack  mine,  also  in  Huel  Husband  and  West  Huel 
Virgin  ; in  Huel  Music  in  St.  Agness,  in  He  was  mine  near 
St.  Austle,  and  in  Gunnis-lake  mine  on  the  banks  of  the 
Tamar;  on  brown  iron-stone  in  the  Buckingham  mine  near 
Bridgewater,  Somersetshire.  In  the  north  of  England  in 
small  quantities  in  the  Dufton  lead  mines,  and  in  the  Dale- 
head  mine,  Cumberland.  In  Mainland,  one  of  the  Shetland 
jsles,  in  a red  sandstone  with  other  ores  of  copper. 

In  Wales,  at  Llandidno  in  Caernarvonshire. 

Massive  Green  Carbonate  of  Copper,  Massive  Malachite.  Dich- 
ter  Malachit  W.  Cuivre  carbonate  vert  concretion ne  H. 
It  occurs  botryoidal,  reniform,  stalactitic,  and  cellular;  its 
colour  is  uearly  the  same  as  the  fibrous ; the  structure  is 
concentric  lamellar  in  one  direction,  fibrous  in  the  other ; 
the  fracture  is  conehoidal  or  uneven  ; the  lustre  is  glisten- 
• . . • ing  or  silky.  Specific  gravity  3.5.  According  to  the  ana- 
lysis of  my  brother  R.  Phillips,  it  consists  of  peroxide  of 
copper  72.2,  carbonic  acid  18.5,  water  9.3.  In  the  green 
carbonate,  therefore,  there  appears  to  be  more  copper  and 
more  water,  but  much  less  acid  than  in  the  blue  carbonate. 

It  is  found,  generally  speaking,  under  the  same  circum- 
stances aud  in  the  same  places  as  the  blue  carbonate  and 
the  fibrous  malachite. 

In  Cornwall  it  occurred  in  the  same  mines  as  the  latter, 
but  carbonated  copper  is  not  of  common  occurrence  in  that 
county  ; also  in  the  Buckingham  mine,  near  Bridgewater 
in  Somersetshire. 

Epigene  Green  Copper . Cuivre  carbonate  vert  epigene  II? 
It  is  found  in  the  form  of  the  octohedron,  sometimes  with 
the  edges  replaced,  and  in  that  of  the  rhombic  dodeca- 
hedron. It  is  believed  to  be  a red  oxide  of  copper  altered 
by  the  absorption  of  oxygen  and  of  carbonic  acid  : the  red 
oxide  is  occasionally  found  in  the  centre  of  the  crystal. 
It  occurs  at  Chessy  in  France.  * *. 
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CHRYSOCOLLA. 

Kupfergriin  W.  Cuivre  carbonate  terreux  H.  Chrysocolle  Br. 

Copper  Green  J. 

It  is  of  various  shades  of  grfcen,  yellowish-green,  also  green- 
ish-brown, reddish-brown,  and  blackish-brown  ( Pitch  Copper ). 
It  occurs  botryoidal,  stalactitic,  reniform,  massive,  and  invest- 
ing other  ores  of  copper;  the  fracture  varies  from  earthy  to  con- 
choidal ; it  is  translucent  or  opaque;  it  is  shining  or  dull;  in 
hardness  it  varies  from  the  almost  friable  to  that  of  common 
quartz.  A variety  from  Siberia,  yielded  40  of  copper,  10  of 
oxygen,  7 of  carbonic  acid,  $6  of  silex,  and  17  of  water.  ■ Be- 
fore the  blow-pipe  on  charcoal  it  blackens  in  the  exterior  flame 
and  reddens  in  the  interior,  but  does  not  fuse ; with  borax  fuses 
into  a glass,  presenting  the  effects  of  copper. 

This  substance  often  differs  greatly  in  appearance;  in  the 
same  specimen  it  sometimes  bears  at  one  end  the  character  of 
an  earthy  decomposed  felspar,  which  passes  hy  insensible  de- 
grees towards  the  other  into  brittle  translucent  green  chrysocolla, 
or  brownish  or  blackish  pitch  copper,  which  in  other  specimens 
are  found  intermixed  ; again,  this  substance  passes  from  the 
latter  into  a substance  greatly  resembling  hornstone  both  in 
hardness  and  fracture. 

It  is  found  in  veins  in  primitive  and  secondary  mountains, 
with  other  ores  of  copper,  as  the  red  oxide,  copper  pyrites,  car- 
bonated copper,  &c. 

It  is  found  at  Zinwald  in  Bohemia ; in  the  Tyrol  in  lime- 
stone ; in  the  Bannat,  Hungary,  Siberia,  and  Mexico. 

In  Cornwall,  all  the  varieties  occurred  in  Huel  Muttrell,  Huel 
Gorland,  and  Huel  Unity,  near  St.  Day,  with  the  ruby  copper 
and  ^rseniate  of  copper ; the  variety  called  pitch  copper  in 
Carharack  near  St.  Day,  and  in  Prince  George  in  Gwinear.  In 
Cumberland,  in  the  vale  of  Newlands  near  Keswick. 

DIOPTASE.*  EMERALD  COPPER. 

Kupferschmaragd  W.  Cuivre  dioptase  H.  Bt.  Br. 

In  colour  it  approaches  emerald-green  ; it  occurs  in  crystals, 
having  the  general  form  of  elongated  rhombic  dodecahedrons; 
the  structure  is  lamellar;  it  yields  to  mechanical  division  parallel 
to  the  planes  of  its  primary  crystal,  an  obtuse  rhomboid  of  126° 
17'  and  53°  43'  by  the  reflective  goniometer  from  planes  pro- 

* From  the  Greek;  in  allusion  to  the  possibility  of  seeing  (by  transmitted 
light)  the  natural  joints. 
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duced  by  cleavage  ; the  cross  fracture  is  flat  conchoidal ; it  is 
translucent,  with  a shining  lustre,  scratches  glass  feebly,  and  is 
brittle.  Specific  gravity  3.3.  It  consists  of  28,57  oxide  of  cop- 
per, 42.85  of  carbonate  of  lime,  28.57  of  silex,  by  the  analysis 
,of  four  grains  by  Vauquelin  ; but  according  to  a later  analysis 
by  Lowitz,  it  consists  of  oxide  of  copper  55,  silex  33,  water  12. 
Before  the  blow-pipe  the  results  are  the  same  as  those  of  chry- 
socolla. 


Primary. 


It  has  been  found  in  Kirguise  in  Siberia,  associated  with  ma- 
lachite copper.  Minute  crystals  accompany  the  electric  cala- 
mine of  Rysbania  in  the  Bannat. 

SULPHATE  OF  COPPER.  BLUE  VITRIOL. 

The  colour  is  a fine  blue,  which  sometimes  passes  into  bluish- 
green  ; it  occurs  massive,  stalactitic,  and  pulverulent;  to  the 
taste  it  is  nauseous,  bitter,  and  metallic.  When  artificially  pre- 
pared, it  crystallizes,  but  is  rarely  so  found  in  the  natural  state. 
It  consists  according  to  Berzelius  of  oxide  of  copper  32.13, 
sulphuric  acid  31.57,  water  36.30.  When  a portion  of  it  is 
dissolved  in  water,  and  spread  on  the  surface  of  iron,  the  latter 
. is  immediately  covered  by  a film  of  copper. 

It  is  found  in  considerable  quantity  in  some  of  the  copper 
mines  of  the  Continent  of  Europe.  In  Cornwall,  lately  in  the 
Consolidated  mines  near  St.  Day,  and  sparingly  in  Huel  Unity. 
In  Anglesey,  it  occurred  in  the  Parys  mine,  with  copper  pyrites ; 
and  in  the  copper  mines  of  Wicklow  in  Ireland. 

MURIATE  OF  COPPER. 

Salzkupfererz  W.  Cuivre  muriate  H.  Bt. 

It  is  of  various  shades  of  green  ; by  transmitted  light,  some- 
times of  an  emerald  green.  It  occurs  in  minute  crystals  of  which 
the  primary  form  is  a right  rhombic  prism,  of  about  100®.  & 
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80°.  by  the  common  goniometer,  on  the  planes  M M'  produced 

• by  cleavage,  which  however  have  never  been  observed  on  the 
■ crystals,  but  are  represented  in  the  following  figure  to  shew 

• their  position.  Among  the  minute  crystals  of  the  Atacamite 
» are  to  he  observed  some  in  which  the  planes  a2,  a#  & c,  e*, 

• of  the  following  figure  prevail  to  the  exclusion  of  the  rest, 

• converting  them  to  the  form  of  an  octohedron  with  a rectan- 
gular base.  The  planes  produced  by  cleavage  parallel  to  the 
plane  P,  are  very  brilliant  and  easy  of.  attainment : those 
parallel  to  M & iVl',  are  less  so.  It  is  translucent  or  nearly 
transparent,  soft,  and  brittle.  The  specific  gravity  is  4.4.  It 
consists,  according  to  Klaproth,  of  oxide  of  copper  73,  muria- 
tic acid'  10.1,  water  16.9.  It  tinges  the  flame  of  the  blow- 
pipe of  a bright  green  and  blue,  muriatic  acid  arises  in  vapours, 
and  a bead  of  copper  remains  on  the  charcoal. 


Primary 
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It  is  found  at  Remolinos  in  Chili,  on  brown  iron-stone ; 
' sometimes  with  ruby  copper  and  carbonate  of  copper;  in  Peru 
with  some  of  the  ores  of  silver.  The  green  sand  was  found  in 

* the  river  Lipas,  in  the  desert  of  Atacama  (whence  this  variety 
has  sometimes  been  termed  Atacamite ),  separating  Chili  from 

• Peru.  Muriate  of  copper  has  also  been  found  investing  some 
‘ of  the  lavas  of  Vesuvius. 


PHOSPHATE  OF  COPPER. 

Phosphorkupfererz  W.  Cuivre  phosphate  H.  Br.  Bt. 

It  occurs  crystallized,  and  in  radiating  masses : externally 
the  crystals  are  greenish  or  blackish  green,  approaching  nearly 
to  black,  and  are  considerably  splendent,  but  their  surfaces  are 
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uneven,  and  not  well  adapted  to  the  use  of  the  reflective  gonio-. 
meter ; they  vary  from  translucent  to  opaque  : by  transmitted 
light  their  fragments  are  olive  green,  occasionally  with  a tinge 
of  yellow,  and  they  afford  a blackish  olive  green  powder : 
when  radiating  the  colour  is  bluish  green  and  black  intermixed, 
the  exterior  being  often  nearly  black : the  minute  crystals  of 
Cornwall  are  yellowish-green  and  transparent.  The  crystals 
are  often  prismatic,  but  occasionally  the  prism  is  so  short  as 
to  reduce  them  to  the  general  figure  of  an  octohedron.  They 
possess  a distinct  cleavage  parallel  to  the  plane  P of  the  follow- 
ing figure  ; less  perfect  cleavages  may  also  be  attained  parallel, 
to  the  edges  x x,  thus  reducing  the  crystals  to  the  form  of  a 
right  rhombic  prism  of  about  110°.  & 70°.  by  the  common  go- 
niometer, which  may  be  considered  as  the  form  of  the  primary 
crystal.  Specific  gravity  3.5.  Analysis  of  a specimen  from 
Rheinbreitbach,  68.13  oxide  of  copper ; 30.95  phosphoric  acid, 
Klaproth.  On  the  first  impression  of  heat  it  fuses  into  a 
brownish  globule,  which  by  further  action  of  the  blow-pipe, 
extends  on  the  surface  of  the  charcoal,  and  acquires  a reddish 
grey  metallic  lustre  ; in  the  centre  is  a small  globule  of  metallic 
copper. 

Primary. 
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It  is  found  near  Rheinbreitbach ; at  Liebethen  near  Nenshole 
in  Hungary.  In  Cornwall,  both  crystallised  and  fibrous  in' 
Gunnis  Lake  mine  on  the  banks  of  the  Tamar. 

HYDROUS  PHOSPHATE  OF  COPPER. 

Rev.  F.  Lunn. 

It  occurs  both  crystallized  and  massive.  The  colour  of  the 
massive  approaches  to  emerald  green,  striated  with  black  or 
blackish  green,  and  it  appears  to  consist  of  minute  crystals 
often  diverging  or  radiating.  The  more  determinate  crystals 
are  generally  dull  and  of  a blackish  green  colour  externally, 
occasionally  black  and  splendent,  by  transmitted  light  they" 
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are  emerald  green  ; in  powder,  verdigris  green.  The  crystal# 
occur  aggregated,  part  only  being  visible ; the  form  has  not 
therefore  been  precisely  determined  ; enough  however  is  visible 
to  shew  that  it  is  essentially  different  to  that  of  the  Anhydrous 
Phosphate,  and  that  the  primary  crystal  is  probably  an  oblique 
rhombic  prism.  Specific  gravity  4.2  of  the  radiating  variety 
from  near  Bonn  ; which  by  the  analysis  of  the  Rev.  F.  Lunn, 
consists  of  peroxide  of  copper  62.487,  phosphoric  acid  21.687, 
water  15.454.  By  exposure  to  a red  heat  in  a close  crucible, 
it  becomes  of  a dark  olive  green  colour,  and  the  powder  in- 
creases considerably  in  bulk.  Before  the  blow-pipe  on  char- 
coal it  readily  fuses  into  a reddish  black  slag,  and  by  the  „ 
addition  of  carbonate  of  soda  it  is  reduced  to  a bead  of  pure 
copper. 


The  imperfect  crystals  represented  by  the  foregoing  figure,  were  taken 
from  a specimen  in  my  possession  from  Bonn  ; it  is  therefore  only  assumed 
to  be  the  substance  analysed  by  the  Rev.  F.  Lunn,  which  was  not  regularly 
crystallised. 


It  is  found  at  Bonn  and  Virneberg  near  Rheinbreitbach  on 
the  Rhine,  in  veins  with  native  copper,  &c. 


ARSENIATE  OF  COPPER. 

There  are  several  varieties  of  arseniate  of  copper,  which  differ 
somewhat  in  their  chemical  characters,  but  which  are  very 
readily  distinguishable  by  their  external  forms. 


1.  OCTOIIEDRAL  ARSENIATE. 

Octohedral  arseniate,  Bournon.  Linsenerz  W.  Cuivre  arseniate  primitif  H, 

Lenticular  Copper-ore  J. 

It  is  found  of  a bluish-white,  sky-blue,  and  smalt-blue,  also 
greenish-white  and  deep  grass-green  : it  is  translucent,  or  trans- 
lucent only  on  the  edges ; it  yields  to  mechanical  division, 
though  with  difficulty,  parallel  to  all  the  planes  of  an  obtuse 
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octohedron,  of  which  the  common  base  of  the  two  pyramids  is 
rectangular:  the  cross  fracture  is  uneven  with  a vitreous  lustre; 
It  is  scratched  by  fluor.  Its  specific  gravity  is  2.88.  It  con- 
sists of  49  oxide  of  copper,  14  of  arsenic  acid,  and  35  of  water. 
Chenevix.  Before  the  blow-pipe,  it  is  converted  to  a black 
friable  scoria,  and  by  subsequent  fusion  with  borax  affords  a 
bead  of  copper. 
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It  has  been  found  only  in  the  veins  passing  through  the  ad- 
joining mines,  Huel  Muttrell,  Huel  Gorlaud,  and  Huel  Unity 
in  Cornwall,  associated  with  the  following  varieties;  also  with 
red  oxide  of  copper,  copper  pyrites,  arseniate  of  iron,  and  the 
martial  arseniate  of  copper. 


2.  khomboidal  arseniate. 

Hexahedral  arseniate,  Bournon.  Cuivre  arseniate  lamelliforme  H. 

Copper  mica  J. 

. It  is  commonly  of  a pure  green  colour,  rarely  bluish-green  or 
greenish-white;  it  occurs  in  six-sided  tabular  crystals,  of  which 
the  lateral  planes  are  trapeziums,  inclining  alternately  in  con- 
trary directions,  being  sections  of  an  acute  rhomboid  of  about 
110w  30'  and  69°  30'  by  measurements  taken  by  the  reflective 
goniometer  from  the  natural  planes,  and  it  yields  to  cleavage 
parallel  with  all  the  planes  of  the  rhomboid,  but  with  perfect 
ease  and  brilliancy  only  in  a direction  at  right  angles  to  its  axis, 
i.  e.  parallel  only  to  the  tabular  planes  of  the  six-sided  crystals : 
the  crystals  are  sometimes  arranged  in  rose-like  forms : it  is 
transparent  or  translucent,  and  is  scratched  by  calcareous  spar. 
Specific  gravity  2.5.  It  consists  of  58  oxide  of  copper,  21  of 
arsenic  acid,  and  21  of  water.  Chenevix.  Before  the  blow- 
pipe it  decrepitates,  and  passes  first  to  the  state  of  a black 
spongy  scoria,  after  which  it  melts  into  a black  globule  of  a 
slightly  vitreous  appearance ; by  the  addition  of  borax,  it  affords 
a bead  of  copper. 


The  dotted  linen  in  the  first  of  the  following  figures,  shews  the  portion  of 
the  tabular  crystal  in  the  primary  rhomboid. 
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mines;  also  in  Huel  Tamar  and  in  Gunnis  Lake  mines  on  the 
banks  of  the  Tamar. 

3.  OBLIQUE  PRISMATIC  ARSENI  ATE* 

Trihedral  arseni&tc,  Bourn  oil.  Cuivre  areeniate  prismalique  triangulaire  H. 

Trihedral  Oliveu-ore.  J. 

This  variety  is  externally  of  a bluish  black  passing  into  a deep 
black,  with  a shining  lustre : it  occurs,  though  rarely,  in  ex- 
tremely minute  crystals,  which  may  readily  be  mistaken  for 
acute  rhomboids,  of  which  the  acute  terminations  are  sometimes 
replaced  by  triangular  planes ; these  crystals  however  are  in 
fact  oblique  rhombic  prisms,  of  which  the  lateral  planes  meet 
Alternately  at  angles  of  about  56°  and  124°,  and  of  which  the 
oblique  terminal  plane  declines  from  one  acute  angle  to  the 
other:  the  crystals  are  frequently  fasciculated  in  a somewhat* 
radiating  position,  so  that  only  the  terminal  planes  of  the  fol- 
lowing figures  are  distinctly  visible,  sometimes  however  these 
planes  are  irregularly  quadrilateral,  owing  to  the  presence  of 
the  modifying  planes.  It  also  occurs  in  curved  lamellar  con- 
cretions, which  are  nearly  black  externally.  The  minote 
crystals  are  often  transparent  and  of  a very  beautiful  blue 
or  greenish  blue  colour,  by  transmitted  light;  the  larger  crys- 
tals are  sometimes  black  and  opaque,  but  on  being  scratched' 
or  scraped  by  the  knife,  are  found  to  be  internally  of  a blue 
colour.  It  is  somewhat  harder  than  calcareous  spar.  Specific 
gravity  4.2.  It  consists  of  54  oxide  of  copper,  30  of  arsenic 


Digitized  by  • 


319 


Copper , Oxygen,  Arsenic  Acid. 


acid,  and  1 6 of  water.  Chenevix.  Before  the  blow-pipe  it  flows 
like  water,  and  in  cooling  crystallizes  in  small  rhombic  plates 
of  a brown  colour. . 


Primary. 
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The  dotted  lines  on  the  primary  shew,  that  from  the  replacement  of  its 
•cute  angles,  arise  the  planes  c 1 of  the  second  figure. 

It  was  found,  though  not  very  abundantly,  with  the  preceding 
and.  succeeding  varieties  in  the  veins  of  Huel  Muttreli,  Huel 
Corland,  and  Huel  Unity  in  Cornwall. 


4.  RIGHT  PRISMATIC  ARSENIATE.  . 

Prismatic  arseniate,  Bournon.  Cuivre  arseniate;  octaidre  aigu  H. 

Prismatic  Oliven-ore  J. 

The  colour  of  this  variety  is  brownish  or  yellowish-green  of 
various  degrees  of  intensity ; it  occurs  in  prismatic  crystals 
which  are  mechanically  divisible  parallel  to  the  planes  of  a 
right  rhombic  prism  of  about  110°  501  and  69°  10'  by  measure- 
ments taken  with  the  reflective  goniometer  on  the  planes  pa- 
rallel with  those  which  are  producible  by  cleavage  (M  M;), 
which  are  not  brilliant  except  in  the  direction  of  the  plane  P : 
sometimes  however  the  planes  e e prevail  to  the  exclusion  of  P, 
and  the  prism  is  then  occasionally  so  short  as  to  give  the  crystal 
the  general  form  of  an  octohedron  with  a rectangular  base  ; the 
plane  a is  extremely  rare  ; the  crystals  are  usually  attached  to 
the  matrix  at  the  planes  M M'  or  their  opposite  planes ; it  also 
occurs  capillary  : the  lustre  is  between  vitreous  and  resinous  : 
it  is  harder  than  floor.  Specific  gravity  4.2.  It  consists  of  60 
oxide  of  copper,  39.7  arsenic  acid.  Chenevix.  Before  the 
blow-pipe  it  first  boils,  and  then  gives  a hard  reddish-brown 
scoria. 
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Capillary.  This  variety  is  of  the  same  colours  as  the  preceding, 
and  occurs  in  minute  crystals,  occasionally  exhibiting  the 


320 


Native  Metals  and  Metalliferous  Minerals* 

planes  c,  c,  of  the  preceding  figure ; sometimes  they 
are  indeterminate,  the  capillary  prisms  being  distinct  for 
a part  of  their  length,  and  terminated  by  extremely  minute 
fibres  of  a greenish  white  colour,  and  silky  lustre,  thns 
passing  into  the  succeeding  variety.  It  occurred  in  Huel 
Gorland,  and  Huel  Unity  near  St.  Day  ; also  in  Tin  Croft 
mine  near  Redruth,  and  in  Carharack  and  Huel  Prosper  in 
St.  Hillary  and  Huel  Husband  in  St.  Mewan. 

Amianthiform  Arseniate,  Amianthiform  Arseniate,  Boumon.  It 
is  of  bluish  or  grass-green,  brownish-green,  golden-brown, 
straw-yellow,  greenish-white,  or  white ; it  occurs  in  ex- 
tremely fine  parallel  or  diverging  flexible  fibres,  or  minute 
lamella;,  often  with  a very  silky  lustre.  It  consists  of  50 
oxide  of  copper,  29  of  arsenic  acid,  and  21  of  water  ; some- 
times however  the  diverging  fibres  separate,  and  become 
dull,  owing  as  it  is  supposed  to  the  evaporation  of  the 
water. 

It  occurred  with  the  preceding  varieties  in  the  same 
mines ; also  extremely  fine  in  Tin  Croft  near  Redruth. 

lleematitic  Arseniate.  Wood  Copper . Haematitic  arseniate, 
Bournon.  Cuivre  arseniate  mamelonne  fibreux  Q.  Fi- 
brous Oliven-ore  J.  It  occurs  of  various  shades  of  brown, 
green,  and  yellow,  often  whitish  or  yellowish,  and  is  found 
investing  some  of  the  preceding  varieties,  also  mamiliated ; 
the  structure  is  finely  and  divergingly  fibrous,  generally 
with  a silky  lustre  ; superficially  it  is  occasionally  coated 
by  the  terminations  of  the  small  fibrous  crystals  of  which 
it  is  composed.  It  sometimes  possesses  a considerable 
degree  of  hardness,  sometimes  it  adheres  to  the  fingers. 
It  consists  of  50  oxide  of  copper,  29  arsenic  acid,  and  21 
of  water.  Chenevix.  Before  the  blow*  pipe  it  gives  a hard 
black  cellular  scoria. 

MARTIAL  ARSENIATE  OF  COPPER. 

Cuprous  arseniate  of  Iron,  Boumon.  Cuivre  arseniate  ferritere  H. 

Martial  arseniate  of  Copper  J.  A. 

It  is  either  nearly  colourless,  or  of  a pale  blue  colour,  some- 
times with  a tinge  of  green,  and  occurs  in  transparent  or  trans- 
lucent prismatic  crystals  terminated  by  four-sided  pyramids ; 
the  primary  form  is  a right  rhombic  prism  of  120°  & 60®.  by 
measurements  taken  with  the  reflective  goniometer  from  natu- 
ral planes  ; the  crystals  yield  to  mechanical  division  parallel  to 
the  planes  M,  M,  of  the  prism,  and  to  its  lesser  diagonal ; they 
are  not  often  single,  and  usually  are  small,  often  minute,  and 
grouped  in  a globular  form ; the  lustre  is  vitreous ; it  is 


321* 


Copper , Oxygen,  Arsenic  Acid. 


harder  than  calcareous  spar.  It  consists  of  22.5  oxide  of 
copper,  33.5  arsenic  acid,  27.5  oxide  of  iron,  12  water,  and  3 
silex.  Chenevix. 
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It  occurred  in  the  Muttrell  mine,  and  in  Iluel  Unity,  and  ' 
Huel  Gorlandj  in  Cornwall,  associated  with,  or  deposited  upon 
cubic  arseniated  iron  : also  in  Tin  Croft  and  Carharack  mines. 

It  was  found  also  at  St.  Leonhard  in  France  with  cubic 
arseniate  of  iron. 

1.  SKOROOITE.* 

Brcithaupt. 

This  mineral  perfectly  resembles  the  martial  arseniate  of 
copper,  in  its  external  characters.  It  occurs  both  crystallized 
and  massive ; the  crystals  often  radiate  from  a common  centre, 
and  possess  considerable  external  lustre,  are  of  various  colours, 
green,  bluish-green,  brown,  and  nearly  black,  and  sometimes 
they  are  nearly  colourless  and  transparent ; the  coloured  crys- 
tals are  often  nearly  opaque.  Its  specific  gravity  is  3.2.  Before 
the  blow-pipe  on  charcoal,  Berzelius  found  it  give  off  abundant 
fumes  of  arsenic,  leaving  a grey  scoria  attractable  by  the 
magnet.  It  has  not  been  analysed. 


M on  M 

M on  dl,  or) 
M / on  d I' . . % 
M or  M on  f. 
dl  on  dl'  ... 


120°.  10' 

141  . 5 

149  .55 
103  . 5 


It  is  found  at  Kraul  or  Graul  near  Schneeberg  in  Saxony,  and 
in  Carinthia.  , 

* From  the  Greek,  in  allusion  to  its  giving  out  a garlicky  smell  under  tha 
blow-pipe. 
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«* 

....  GOLD. 

This  metal  is  only  found  in  the  metallic  or  native  state,  but 
is  commonly  more  or  less  alloyed  by  other  metals. 

NATIVE  GOLD. 

Gediegen  Gold  W.  Or  natif  H.  Br.  Bt. 

Native  Gold  is  bright  yellow,  brass  yellow,  orange  yellow,  or 
greyish  yellow.  It  occurs  crystallized  in  the  form  of  the  cube 
and  regular  octohedron  and  several  of  their  varieties,  but  does 
not  possess  a lamellar  structure ; the  cube,  however  has  been 
adopted  as  the  primary  form  of  its  crystals,  as  being  the  most 
simple  of  them;  it  is  also  found  capillary,  ramified,  and  in 
grains ; likewise  in  masses  weighing  several  pounds  ; it  is  soft, 
inelastic,  flexible,  and  malleable.  Specific  gravity  17 — 19. 
It  is  commonly  alloyed  by  copper,  silver,  and  iron  in  very  small 
proportion. 

12  3 4 5 6 

4^ 

Fig.  1.  The  cube.  Fig.  2.  The  same,  of  which  the  solid  angles  are  re- 

fenced  by  six-sided  planes  : which  are  complete  in  fig.  3,  forming  the  regu- 
ar octohedron.  Fig,  4,  an  octohedron,  with  its  edges  replaced  by  six-sided 
planes;  which  are  complete  in  fig.  5;  the  rhombic  dodecahedron.  Fig.  6. 
an  octohedrou,  of  which  each  sond  angle  is  replaced  by  four  triangular 
planes,  forming  on  each  an  obtuse  quadrangular  pyramid.  I possess  crys- 
tals exhibiting  21  varieties  of  form,  besides  12  others  in  that  compound 
species  of  crystallization,  expressed  by  the  term  made. 


Pon  P'or  P " 90.00.00  H 

P,  F,orP"on  a 125.15.52  .. 

e 135.00.00.. 

a on  a' or  a"  ....109.28.16  .. 

bonb 146.26.33  .. 

e on  d or  tf' 120.00.00  . . 


It  is  found  in  veins  in  primitive  mountains,  but  not  in  the 
greatest  quantity  in  those  which  are  esteemed' to  be  of  the  oldest 
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formation  ; the  minerals  with  which  it  is  associated  are  the  or«s 
of  silver,  snlphuret  of  lead,  nickel,  copper,  &c. ; but  the  prin- 
cipal constituent  of  the  veins  is  quartz  ; it  is  found  in  most  of 
the  silver  mines  of  Mexico. 

It  occurs  in  granite  in  Salzburg  ; at  Gardette  in  France ; in 
gneiss  and  mica-slate  in  Mexico ; in  the  latter  in  Salzburg  and 
the  Tyrol ; in  hornblende  rock  at  Edelfors  iu  Sweden,  and  at 
Schlaugenberg  in  Siberia.  The  mines  of  Hungary  are  the  most 
valuable  in  Europe. 

But  Gold  is  more  common  in  alluvial  deposits,  and  in  the 
sands  of  rivers,  into  which  it  is  supposed  to  have  been  washed, 
owing  to  the  destruction  of  the  rocks  iu  which  it  was  originally 
deposited.  The  sands  of  the  Danube,  the  Rhine,  the  Rhone, 
and  some  other  European  rivers,  afford  small  quantities.  It  is 
found  in  the  rivers  of  several  islands  in  the  Indian  Ocean,  as  in 
Java,  Japan,  Borneo,  and  the  Philippines.  It  occurs  in  the 
rivers  and  alluvial  sands  of  the  southern,  middle,  and  western 
parts  of  Africa:  it  is  also  found  iu  large  quantities  in  Mexico 
and  Peru  : sparingly  in  some  of  the  rivers  of  North  Carolina  in 
America. 

By  far  the  greater  part  of  the  Gold  now  brought  into  use,  is 
obtained  from  the  rivers  of  South  America ; in  various  parts  of 
which  continent,  it  is  also  found  in  veins,  and  in  considerable 
abundance.  In  the  Vice  Royalty  of  La  Plata  alone  there  are 
30  gold  mines  or  workings.  It  is  calculated  that  the  annual 
produce  of  America  is  about  30,000  pounds  weight.  , 

Heims  says,  that  when  a projecting  part  of  one  of  the  highest 
mountains  in  Paraguay  fell  down,  about  30  years  ago,  pieces 
of  gold,  weighing  from  two  to  fifty  pounds  each,  were  fouud 
m it. 

In  Scotland,  it  is  said  to  have  been  found  in  alluvial  soil  near 
the  Lead  hills,  in  considerable  quantity,  in  the  reign  of  queen 
Elizabeth  ; also  in  Glen  Turret  in  Perthshire.  In  Cornwall,  in 
several  of  the  stream-works  of  that  country,  in  small  quantity  ; 
in  one  instance,  a specimen  was  found  of  about  the  weight  of 
10  guineas:  the  gold  of  Cornwall  is  very  dull  superficially. 
Native  Gold  has  lately  been  found  in  the  refuse  of  the  Prince 
Regent  mine  in  the  parish  of  North  Moulton  in  Devonshire ; 
it  is  imbedded  in  grains  and  plates  in  a ferruginous  fragmented 
quartz  rock.  In  Irelaud,  it  was  found  a few  years  ago  to  the 
amount  of  1000  ounces,  in  alluvial  soil  at  Croghan  Kinshela  in 
Wicklow  ; one  mass  weighed  22  ounces  : it  was  accompanied 
by  fragments  of  oxide  of  iron,  wolfram,  grey  manganese,  and 
quartz  : iu  some  of  the  wolfram  it  was  ramified  in  threads. 
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Metallic  Gold  is  sometimes  combined  in  other  metalliferous 
minerals,  in  various  proportions;  as  in  the  ores  of  tellurium, 
and  occasionally  in  iron  pyrites,  which  thence  are  termed  auri- 
ferous. It  is  also  said  to  have  been  found  in  certain  sulphurets 
of  zinc,  lead,  and  mercury.  • 

jlrgcntiferous  Gold.  Electrum.  It  varies  in  colour  from 
brass-yellow  to  silver-white.  A specimen  from  Srhlan- 
genberg  in  Siberia,  where  it  occars  in  tabular  crystals  and 
imperfect  cubes,  analysed  by  Klaproth,  yielded  04  of 
gold  and  36  of  silver.  Neither  nitric  acid,  nor  the  muria- 
tic superadded,  had  any  effect  upon  it.  Before  the  blow- 
pipe it  fuses  into  a more  or  less  pale  yellow  globule. 

It  occurs  with  heavy  spar,  or  hornstone,  at  Schlangen- 
berg  in  Siberia. 

A foliated  gold  is  found  in  the  sand  of  the  river  Rhine, 
intermingled  with  a sandy  ironstone,  chromiron,  quartzose 
sand,  and  micaceous  sand.  The  gold  yields  according  to 
the  analyses  of  Koelsreuter ; 93.5  per  cent,  of  gold,  and 
6 of  silver. 

The  Gold  of  Wicklow  in  Ireland  was  alloyed  by  silver. 


PLATINA.* 


It  is  found  in  the  metallic  state,  alloyed  with  other  metals. 


NATIVE  PLATINA. 

Gediegen  Platin  W.  Platine  patif  ferriterc  H. 

Native  platina  is  between  steel-grey  and  silver-white  colour, 
is  nearly  as  hard  as  iron,  and  malleable,  hut  is  infusible. 
Specific  gravity  15.6.  It  is  commonly  found  in  small  grains 
rarely  exceeding  the  size  of  a pea,  and  some  instances  have 
lately  been  observed  by  G.  B.  Sowerby  in  which  it  has  pre- 
sented a perfectly  lamellar  structure,  with  a distinct  cleavage, 
exhibiting  four  planes  forming  the  solid  angle  of  an  octohcdrou. 

. Nothing  is  known  of  its  geological  situation. 

It  is  said  only  to  have  been  found  in  Brazil  and  Peru ; other 
localities  have  been  given,  as  St.  Domingo,  Barbadoes,  &c.  but  ‘ 
upon  uncertain  authority. 

In  Brazil  it  is  found  in  the  gold  mines  of  that  country,  in 
small  tubercular  grains,  free  from  tarnish,  and  with  very  little 

* From  n Spanish  word,  signifying  Silver;  in  (illusion  doubtless  to  tin* 
colour  of  Platina. 
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lustre,  mixed  with  grains  of  gold  and  of  palladium  ; perhaps  also 
with  the  natural  alloy  of  iridium  and  osmium.  It  does  not  con- 
tain any  of  the  magnetic  iron  sand,  or  of  the  minute  hyacinths, 
which  always;  accompany  the  Peruvian  ore.  It  consists  of  pla- 
tina  alloyed  by  very  minute  portions  of  gold  and  of  palladium. 

In  Peru,  it  occurs  in  small,  flattened  grains,  with  occasional 
indentations,  the  surfaces  of  the  indentations  are  generally  tar- 
nished ; but  the  other  parts  have  a shining  metallic  lustre  : it  is 
only  met  with  in  the  Rio  del  Pinto,  in  the  districts  of  Citara 
and  Novita  in  the  province  of  Choco,  and  near  Carthagena  in 
New  Grenada.  It  is  found  in  a magnetic  iron-sand,  in  which 
are  mixed  grains  of  gold,  minute  hyacinths,  and  fossil  wood  : 
and  it  is  said  that  the  whole  is  covered  by  rounded  pieces  of 
basalt  enclosing  olivine  and  pyroxene.  It  consists  of  platina 
alloyed  with  small  proportions  of  iron,  copper,  lead,  palladium, 
iridium,  rhodium,  and  osmium. 

The  graius  of  crude  platina  analysed  by  Descotils,  were  ac- 
companied by  grains  of  menachanite  and  of  chromate  of  iron. 
Pure  platina  is  now  prepared  in  Paris  in  leaves  as  thin  as  leaf 
gold. 

In  the  royal  museum  of  Madrid  there  is  a <(  pepita”  (a 
Spanish  term  signifying  M water-worn  mass”)  of  platina,  weigh- 
ing 1 lb.  9 oz.  1 dr.  Its  larger  diameter  is  2 inches,  four  lines 
and  half;  its  smaller  diameter  2 inches.  It  is  of  the  colour  of 
native  silver.  Its  surface  is  rough,  and  is  here  and  there  spotted 
with  iron  ochre.  It  was  found  in  the  gold  mines  of  Coudoto 
in  Choco,  South  America. 


PALLADIUM* 

This  metal  occurs  only  in  the  metallic  state,  either  nearly  pure 
or  alloying  native  platina. 

NATIVE  PALLADIUM.  Wollaston. 

Native  palladium  occurs  in  grains  apparently  composed  of 
diverging  fibres  ; in  other  respects  these  grains  differ  little  in 
external  character  from  those  of  the  native  platina,  amongst 
which  they  are  found.  Its  specific  gravity  is  11.8.  It  consists 
of  palladium,  alloyed  by  minute  portions  of  platina  and  iridium. 
It  is  infusible,  but  on  the  addition  of  sulphur  it  melts  with  ease 


* Palladium;  from  the  planet  Pallas*. 
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by  a continuance  of  the  heat  the  sulphur  is  deposited,  and  a 
globule  of  malleable  palladium  remains.  It  forms  a deep  red 
solution  with  nitric  acid. 

It  is  only  found  intermixed  with  native  platina. 


IRIDIUM*  OSMIUM. 

These  metals  occur  together  forming  a natural  alloy;  also 
alloying  the  native  platina  of  Peru. 

ALLOY  OF  IRIDIUM  AND  OSMIUM.  Wollaston. 

This  natural  alloy  is  rarely  found  crystallized,  but  mostly  in 
the  form  of  very  small,  irregular,  aud  flattened  grains,  which 
have  a shining  metallic  lustre,  but  are  of  a somewhat  paler  co- 
lour than  native  platina,  and  are  harder  and  heavier,  their  spe- 
cific gravity  being  19.5;  they  possess  a lamellar  structure 
parallel  to  the  terminal  planes  of  the  crystals,  and  are  brittle. 
By  fusion  with  nitre  it  acquires  a dull  black  colour,  but  recovers 
its  original  colour  and  lustre,  by  heating  on  charcoal. 


P on  M or  M'. . 90*  O' 

M on  M'  120.  0 

P on  c I 124.42 

c2 114.57 

The  above  figure  and  measurements  are  given  on  the  authority  of  the 
Comte  de  Bournon. 


TELLURIUM. f 

It  is  found  only  in  the  metallic  state;  in  which  it  is  always 
more  or  less  alloyed  by  other  metals : the  purest  variety  has 
received  the  name  of  Native  Tellurium. 

NATIVE  TELLURIUM. 

Gediegen  Sylvan  W.  Tellure  natif  auro-ferrifire  H. 

It  is  of  a tin-white  colour  passing  into  lead-grey,  with  a shi- 
ning metallic  lustre ; it  occurs  in  minute  crystals  in  the  form  of 
the  following  figure,  and  possessing  regular  cleavages ; their 
direction,  owing  to  the  minuteness  of  the  crystals,  has  not  yet 

* Iridium;  Iris,  a rainbow ; its  solutions  arc  variegated, 

+ From  the  Latin;  Tellu*,  the  Earth. 
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been  ascertained,  and  hence  the  primary  form  is  unknown  : 
it  also  occurs  in  crystalline  grains,  either  aggregated,  solitary, 
or  disseminated  ; it  yields  to  the  knife,  and  is  brittle.  Specific 
gravity  5.7 — 6.1.  Exposed  to  the  blow-pipe  it  melts  before 
ignition,  and  on  increase  of  the  heat  it  burns  with  a greenish 
flame,  and  is  almost  entirely  volatilized  in  a dense  white  vapour, 
with  a pungent  acrid  odour  like  that  of  horse-radish. 

It  consists  of  tellurium  92.55,  iron  7.2,  gold  0.25.  Klaproth. 


a on  a1 ISO’Oty 
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It  has  only  been  found  in  Facebay  in  Transylvania,  where  it 
occurs  in  veins  in  porphyry,  with  iron  pyrites  and  quartz. 


1.  GRAPHIC  TELLURIUM.  GRAPHIC  GOLD. 

Schrifterz  W.  Tellurc  natif  auro-argentiftre  H. 

It  is  of  a steel-grey  colour,  approaching  to  tin-white,  and  is 
generally  splendent,  but  is  sometimes  slightly  tarnished  exter- 
nally. It  occurs  crystallized  in  the  form  of  a right  rhombic 
prism  of  107°  44'  and  72°  16'  by  measurements  taken  with  the 
reflective  goniometer  on  the  natural  planes ; the  crystals  are 
commonly  modified  on  the  edges  and  angles,  are  generally  very 
minute,  and  so  arranged  as  to  give  to  the  whole  row  the  appear- 
ance of  & line  of  Persepolitan  characters ; it  yields  easily  to  the 
knife,  and  is  brittle.  Specific  gravity  5.7.  Before  the  blow- 
pipe on  charcoaL,  it  fuses  into  a dark  grey  metallic  globule, 
which  finally  is  brilliant  and  malleable. 

It  consists  of  tellurium  60,  gold  30,  silver  10.  Klaproth. 

P on  M or  / . . 909W 

M on  M' 107.44 

P on  al  ......  141.30 

a 2 129.12 

cl  or  c V 151.40 

c2  — c2'  136.42 

cS  — cS'  132.45 

M on  A 126.  8 

/ on  A 90.  0 

It  has  only  been  found  at  Ofienbanya  m Transylvania  in  veins 
in  porphyry,  with  quartz,  calcareous  spar,  native  gold,  iron 
pyrites,  &c. 
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2.  YELLOW  TELLURIUM. 

Weiss  Sylvanerz  W.  TeJlure  auriftre  & plombitere  H. 

It  is  of  a silver-white,  passing  into  yellow  and  grey  of  differ- 
ent shades.  It  occurs  in  very  small  but  well  defined  crystals, 
of  which  the  primary  form  is  a right  rhombic  prism  of  105*  30' 
and  74"  30'  by  the  reflective  goniometer  : it  possesses  a bright  • 
metallic  lustre  ; it  is  soft,  and  somewhat  sectile.  Specific  gra- 
vity 10.6.  It  consists  of  tellurium  44.75,  gold  26.75,  lead 
19.5,  silver  8.5,  sulphur  0.5.  Klaproth. 

M on  M ...  105°S(y 
P on  M or / 90.00 

M on  / 142.30 

h 127.30 

a on  f ....  161.30 
c on  h ... . 126.55 
a ... . 123.30 

For  the  above  figure  and  measurements  I am  indebted  to  H.  J.  Brooke,  Esq. 

It  has  been  found  only  at  Nagyag  in  Transylvania,  in  irre- 
gular veins  in  porphyry,  with  gold,  native  arsenic,  sulpburet  of 
manganese,  &c. 


3.  BLACK  TELLURIUM. 

Nagyagererz  W.  Tellure  natif  auro-plombifere  H. 

It  is  of  a colour  between  iron-black  aud  dark  lead-grey : it 
is  found  crystallized  in  the  form  of  very  small  and  nearly  tabu- 
lar crystals,  of  which  the  primary  form  appears  to  be  a right 
square  prism : it  yields  easily  to  the  knife,  is  sectile,  and  in  thin 
laminae  is  flexible.  Specific  gravity  8.9.  Before  the  blow-pipe 
it  melts  and  evaporates  for  the  most  part,  giving  out  a dense 
vapour,  which  partly  concretes  on  the  charcoal  in  the  form  of 
a reddish-brown  powder. 

It  consists  of  tellurium  32.2,  lead  54,  gold  9,  silver  0.5, 
copper  1.3,  sulphur  3.  Klaproth. 

Primary. 

M on  M or  J 
x on  x .... ) 6 

x1  on  x or  x 135.00  .. 

P on  a 118.35 

P on  c or  d.  110.00  c.g. 

It  has  only  been  found  at  Nagyag  in  Transylvania,  accom- 
panying the  yellow  tellurium. 
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ANTIMONY. 

It  is  found  in  the  metallic  state;  its  ores  are  not  numerous. 
NATIVE  ANTIMONY. 

Gcdiegeo  spicsgla*  W.  Antimoine  nalif  H.  Br.  Bt. 

It  is  of  a tin-white  colour,  but  by  exposure  becomes  exter- 
nally tarnished  yellowish  or  blackish.  It  occurs  reniforra  and 
amorphous  ; the  structure  is  perfectly  lamellar,  with  a splendent 
metallic  lustre  in  one  direction,  less  perfectly  so  in  other  di- 
rections, which  hitherto  have  not  been  precisely  ascertained  ; 
it  yields  to  the  knife,  is  somewhat  sectile,  and  easily  frangible. 
Specific  gravity  6.7.  A specimen  from  Andreasberg,  analysed 
by  Klaproth,  yielded  93  of  antimony,  1 of  silver,  and  0.25  of 
iron,  Before  the  blow-pipe  it  melts  easily,  and  volatilizes  in 
the  form  of  a grey  inodorous  vapour ; if  the  melted  button  be 
allowed  to  cool  slowly,  it  becomes  covered  with  white  brilliant 
acicular  crystals.  A very  minute  bead  of  silver  generally  re- 
mains after  the  antimony  has  been  volatilized  : when  alloyed 
with  a small  proportion  of  arsenic,  the  vapour  has  the  odour 
of  garlic. 

It  occurs  in  veins  traversing  gneiss  in  Dauphine,  with  the 
ores  of  antimony  and  cobalt ; at  Andreasberg  in  the  Hartz ; at 
Allemont  near  Grenoble  in  France,  and  is  generally  coated  by 
antimony-ochre.  At  Sahlberg  iu  Sweden,  in  reniform  masses 
dissemiua^ed  in  calcareous  spar.  It  is  also  found  in  Mexico; 
and  iu  Connecticut,  North  America,  with  sulphuret  of  antimony. 
An  arsenical  variety  is  found  at  Allemont. 

GREY  ANTIMONY.  SULPHURET  OF  ANTIMONY. 

Grau  Spiesglaserz  W.  Antimoine  sulfure  H.  , 

It  is  of  a light  lead-grey  colour,  bot  is  sometimes  dull  exter- 
nally, often  iridescent.  It  occurs  massive,  disseminated^  and 
crystallized  in  rhombic  prisms,  variously  modified  and  termi- 
nated; the  crystals  are  sometimes  closely  aggregated  laterally; 
it  yields  to  mechanical  division  readily  in  one  direction,  namely, 
at  right  angles  to  the  plane  h of  the  following  figure,  with 
brilliant  surfaces.  The  primary  form  appears  to  be  a right 
rhombic  prism  of  about  88°  30'  & 91°  30* ; it  is  soft,  and  very 
flexible.  Specific  gravity  4.3.  That  of  Cornwall  consists  of 
antimony  74.06,  sulphur  25.94.  J.  Davy.  When  placed 
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in  the  flame  of  a candle  it  melts;  before  the  blow-pipe  it  is 
almost  totally  evaporable  in  the  form  of  a whtye  vapour,  with  a 
sulphureous  odour. 

M'  on  M 88*4<y 

M'  on  e"2  or  M on  e2 . . 145.90 
M'  or  M on  A.f......  134.20 

M'  on  »*  or  M on  i ..  171.40 

M'  on  g 173.00 

tK  on  e2  108.30 

h on  e'S  or  e£ 125.30 

»'  or  i 161.30 


It  occurs  in  veins  traversing  gneiss  in  Auvergne  in  France  : 
in  granular  limestone,  at  Offenbanya  in  Hungary,  with  ores  of 
copper,  zinc,  and  lead  : in  transition  rocks  in  the  Hartz  : in 
Bohemia,  Salzburg,  and  several  other  European  countries. 

In  Scotland,  at  Glendinning  in  Dumfries-shire  in  veins  tra- 
versing transition  rocks. 

Acicular  Sulphuret  of  Antimony.  Antimoine  sulfure  aciculaire 
H.  It  differs  from  the  foregoing  chiefly  in  the  indistinct- 
ness of  its  crystals,  and  also  in  their  arrangement ; either 
they  intersect  each  other  variously,  or  radiate  from  a com- 
* mon  centre. 

It  is  commonly  found  with  the  preceding. 

In  Cornwall  it  occurs  in  St.  Stephen’s,  at  Port  Isaac  near 
Padstow  ; and  in  Iluel  Boys  in  Endellion,  in  veins  travers- 
ing those  of  copper  and  tin  : it  has  not  been  found  in  the 
east  and  west  veins  of  that  county. 

Plumose  Sulphuret  of  Antimony.  Antimoine  sulfure  capillaire 
H.  It  is  of  a dark-lead  grey  colour,  and  is  often  irides- 
cent on  the  surface;  it  occurs  in  very  minute  capillary 
crystals,  investing  the  surface  of  other  minerals  as  with  a 
downy  appearance ; or  the  crystals  are  interlaced  and  adhere 
together,  so  as  to  appear  like  a crust.  It  is  opaque,  brittle, 
and  soft.  Specific  gravity  3.5.'  Before  the  blow-pipe,  it 
, melts  into  a black  slag,  after  giving  out  a vapour,  which 
when  condensed,  appears  in  the  form  of  a white  and  yel- 
- low  powder. 

It  is  not  common,  but  has  occurred  with  the  other  ores 
of  antimony,  as  in  Huel  Boys  mine  in  Cornwall. 
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Antimony , Oxygen. 

Compact  Sulphur et  of  Antimony.  Antimoine  sulphure  com- 
pact H.  It  is  of  a light  lead-grey  colour;  the  fracture  is 
fine-grained  and  uneven  with  a glistening  lustre  ; it  occurs 
massive  and  disseminated ; it  is  soft  and  easily  frangible. 
Specific  gravity  4.3. 

It  is  found  in  Saxony,  Hungary,  France,  &c.  in  Siberia, 
in  Chili,  fee. 

In  Cornwall  in  Huel-Boys  mine  not  far  from  Padstow. 
. RED  ANTIMONY. 

RoUwpicsglaserz  W.  Antimoine  oxydi  aulfure  H.  Antimoine  Rouge  Br. 

It  is  by  reflected  light  of  a cherry -red  colour,  by  transmitted 
light  of  a crimson  colour,  but  is  commonly  tarnished  externally 
with  a brownish  or  bluish  tinge,  or  is  irridescent.  It  occurs 
in  very  fine  diverging,  or  interlaced  acicular  crystals,  and  am- 
orphous : one  of  these  minute  crystals  afforded  by  the  reflective 
goniometer  perfect  measurements  of  90°  & 135%  inducing  the 
conclusion  that  the  crystal  is  a right  square  prism,  having  the 
edges  replaced  ; it  has  a shining  lustre,  is  translucent  and 
brittle.  Specific  gravity  4. — 4.6.  It  consists  of  67.5  antimony, 
10.8  oxygen,  19.7  sulphur.  Klaproth.  Before  the  blow-pipe 
it  melts  and  evaporates,  giving  out  a sulphureous  odour. 

It  occurs  in  veins  chiefly  in  primitive  rocks,  with  the  sulphu- 
ret  of  antimony,  &c.  as  in  Saxony,  at  Allemont  in  France ; in 
Tuscany,  Hungary,  and  Transylvania. 

« x 

WHITE  ANTIMONY..  OXIDE  OF  ANTIMONY. 

Weis*  spiesgloserz  W.  Antimoine  oxydfe  H.  Bt.  Antimoine  blanc  Br, 

It  is  of  a white,  yellowish-white,  or  greyish  colour;  it  occurs 
crystallized  in  tabular  and  acicular  crystals,  in  diverging  groups; 
it  more  rarely  occurs  massive ; it  yields  to  mechanical  division 
parallel  to  the  sides  of  a rhombic  prism  of  137°.43%and  42°.17% 
by  the  reflective  goniometer,  but  the  principal  cleavage  is  paral- 
lel to  the  lesser  diagonal  of  the  prism ; it  possesses  a shining 
lustre  between  pearly  and  adamantine ; it  is  translucent,  soft, 
and  heavy.  It  consists  of  86  of  oxide  of  antimony,  3 oxide  of 
antimony  with  oxide  of  iron,  and  8 of  silex,  Vauquelin.  It 
melts  very  easily  before  the  blow-pipe,  and  is  volatilized  in  the 
form  of  a white  vapour. 

It  is  usually  found  with  the  other  ores  of  antimony.  It  occurs 
at  Przibram  in  Bohemia,  and  at  Braunsdorf  in  Saxony,  on  sul- 
phurct  of  lead  ; the  acicular  variety  is  found  at  Malazka  in 
Hungary,  in  clay  containing  sulphuret  of  antimony,  and  at 
Allemont  in  Dauphine  on  native  antimony. 
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ANTIMONIAL  OCHRE.  . 

Spiessglanzocher  W.  Antimoine  oxyde  terreux  H. 

It  is  of  various  shades  of  yellow  passing  into  brown  ; it  usu- 
ally occurs  investing  the  ores  of  antimony  ; it  is  dull,  soft,  and 
brittle,  with  a fine  earthy  fracture,  and  is  heavy. 

It  is  found  in  Bohemia,  Hungary,  Transylvania,  &c. 

. In  Cornwall,  it  occurred  investing  compact  sulphuret  of  anti- 
mony, in  Huel  Boys  near  Padstow  ; and  near  Port  Isaac. 


LEAD. 

• 4 

The  ores  of  lead  are  very  numerous ; it  has  been  found  in 
the  metallic  state,  in  small  masses  in  the  lava  of  the  Island  of 
Madeira,  formihg  the  Native  Lead  of  some  mineralogists  J it  is 
also  said  to  have  been  found  id  the  same  state  in  Ohio,  North 
America,  near  the  mouth  of  the  Au  Glaize  river,  in  slender 
prismatic  masses  in  crystallized  galena. 

GALENA.  SULPHURET  OF  LEAD.  * 

Bleiscbweif  W,  Plomb  sulfure  H,  Br.  Galeue  Bu  Lead  Glance.  J. 

It  is  externally  of  a lead-grey  colour,  occasionally  blackish- 
grey  ; and  is  sometimes  irisated  superficially. . It  occurs  crys- 
tallized in  the  form  of  the  cube  and  regular  octohedron,  and  in 
some  of  their  varieties ; the  structure  is  lamellar ; it  readily 
admits  of  mechanical  division  parallel  with  the  planes  of  the 
cube,  which  therefore  is  the  form  of  the  primary  crystal ; the 
fractured  surfaces  possesses  a brilliant  metallic  lustre  ; it  also 
occurs  in  amorphous  masses,  possessing  a straight  or  curved 
lamellar  structure ; it  is  soft,  sectile,  and  easily  frangible.  A spe- 
cimen from  Durham,  analysed  by  Dr.  Thomson,  yielded  lead 
85.13,  sulphur  13.02,  and  iron  b.50.  Before  the  blow-pipe, 
it  first  decrepitates  and  flies,  then  fnelts  emitting  a sulphureous 
odour,  and  a globule  of  metallic  lead  remains. 

1 2 3 4 5 


Fig.  1.  The  primary;  a cube;  Fig.  8.  The  Rame,  of  which  the  solid 
angle*  are  replaced  by  triangular  plane*,  forming  the  passage  into  the  re- 
gular octohedron,  tig.  3,  in  which  those  planes  arc  complete.  Fig.  4.  The 
octohedron,  having  the  edges  replaced.  Fig.  5.  lit  this  each  edge  of  the 
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octolirdroit  is  bevelled,  or  replaced  by  two  planet : the  solid  angles  are 
mpetly  replaced. 


PonForP" 90.  0.  OH 

P P'  or  P"  on  Ba'  or  a11 ....  125.15.52  . . 
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■ It  occurs  in  beds  and  in  veins  in  primitive  and  secondary 
mountains,  and  is  commonly  associated  with  iron  and  copper 
pyrites,  the  ores  of  zinc,  and  sometimes  with  those  of  silver  and 
of  antimony. 

It  occurs  in  veins  in  granite  and  other  primitive  rocks  in 
Massachusets  N.  America,  and  in  the  Vosges  in  F ranee,  and  in 
Spain ; in  gneiss  in  the  Saxon  Erzgebirge  ; in  primitive  lime* 
stone  at  Sala  in  Sweden  ; in  clay-slate  in  Bohemia.  In  floetz 
limestone  in  N.  & S.  America,  and  other  countries.  It  occurs 
in  most  European  countries ; sparingly  in  Asia. 

In  England,  perhaps  the  greatest  known  depository  of  this 
valuable  ore,  it  occurs  in  veins,  both  numerous  and  large,  tra- 
versing (transition  or  early)  secondary  limestone  in  Derbyshire, 
Durham,  and  Northumberland  ; in  these  veins  it  is  accompanied 
by  fluor,  calcareous  spar,  pearl  spar,  quartz,  sulphate  and  car- 
bonate of  barytes,  iron  pyrites,  spathosc  iron,  blende,  calamine, 
&c.  It  is  also  found  in  small  quantity  in  the  same  limestone 
near  Bristol.  In  veins  in  clay-slate  in  several  mines  in  Corn- 
wall, and  in  Devonshire.  In  Shropshire  it  occurs  in  slates  and 
schistose  rocks,  and  in  most  of  the  counties  of  Wales ; iu  lime- 
stone in  Flintshire. 

In  Scotland,  in  the  Lead  hills  in  Lanarkshire,  and  Wanlock 
head  in  Dumfries-shire,  with  other  ores  of  lead,  and  with  iron 
pyrites,  calcareous  spar,  heavy  spar,  &e.  in  veins  in  transition 
rocks  : Ut  Moualtrie  in  Aberdeenshire  in  granite;  at  Stroutiun 
in  Argyleshire  in  gneiss  ; at  Cumberhead  in  Lanarkshire  iu  sand- 
stone ; in  the  Lothiaus  and  Fifeshire  in  the  sandstones  of  the 
coal-formation  ; in  limestone  iu  Isla  ; in  gneiss  iu  Coll. 


Granular  Galena.  Steel-grained  Galena.  Plomb  sulfur6  gra- 
il u lair  c H.  It  consists  apparently  of  small  crystalline 
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plates  irregularly  disposed  in  regard  to  each  other.  The 
fracture  is  granular  and  uneven  ; the  lustre  is  glistening. 

It  occurs  with  crystallized  and  massive  galena  in  many 
of  the  veins  of  this  country,  as  in  the  Teesdale,  Weardale, 
Allendale,  and  Aldstone  mines  in  the  North  of  England  ; 
and  with  black  cobalt  and  copper  pyrites  in  sandstone  at 
Alderley  Edge  in  Cheshire. 

Compact  Galena . Plomb  sulfure  compacte  H.  This  is  a rare 
variety.  It  is  sufficiently  compact  to  yield  a fiat  conchoidal 
fracture,  with  a lustre  inferior  to  that  of  the  preceding 
variety  ; but  a finely  granular  structure  is  generally  per* 
ceptible  by  the  assistance  of  a glass.  It  is  of  a pale  lead* 
grey  colour. 

Specular  Galena.  Slickensides.  Plomb  sulfur6  speculaire  H. 
It  generally  consists  of  an  extremely  thin  coating  of  lead 
on  quartz  or  some  other  substance,  and  exhibits  an  appear-  • 
ance  of  polish,  and  a lustre  which  procured  for  it  the  name 
of  Slickensides  or  looking-glass  lead  ore. 

It  is  found  principally  in  some  of  the  mines  of  Derby- 
shire. ' The  quartz  on  which  it  is  found  forms  the  vein- 
stone, and  adheres  to  both  walls  of  the  vein,  and  when 
these  veinstones  meet,  each  being  coated  thinly  by  lead, 
they  are  readily  separable  by  the  pick  of  the  miner  ; but 
the  consequence  sometimes  is,  that  fragments  fly  off  with 
/ loud  explosions,  as  was  the  case  in  the  Gang  mine  in 
Cromford  level : it  is  also  found  at  Ecton  in  Staffordshire, 

and  Allenheads  in  Durham. 

* » 

.Antimoniferous  or  Antimoniated  Galena.  Plomb  sulfure  anti- 
monifere  II.  It  is  generally  found  in  reticulated  masses, 
which  appear  to  consist  of  elongated  cubes  variously  inter- 
secting each  other  ; sometimes  investing  common  crystal- 
lized galena,  but  is  generally  of  a darker  lead-grey  colour. 
It  is  supposed  to  form  the  passage  into  the  substance  des- 
cribed under  the  name  of  white  silver. 

It  occurs  in  the  Dufton  mines  of  the  North  of  England.' 

Argentiferous  Galena.  It  is  generally  of  a much  paler  lead- 
grey  than  common  galena,  and  the  crystals  often  approach 
a tin-white  or  even  a silver-white  colour.  It  occurs  ia 
octohedrons,  variously  modified,  also  massive. 

It  is  found  in  the  mines  of  the  north  of  England,  and 
abundantly  in  the  silver  mines,  as  they  are  termed,  of 
JJeeralstone  in  Devonshire. 
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Common  Galena  generally  contains  a very  small  propor- 
* tion  of  silver.  But  the  proportion  varies  greatly  in  those 
which  may  be  strictly  termed  argentiferous,  and  which  are 
worth  smelting  for  the  silver  they  contain.  ~ Eleven  and  a 
half  ounces  of  silver  to  the  ton  of  ore  is  the  general  ave- 
rage of  the  lead  of  the  north  of  England.  That  of  Huel 
Pool  in  Cornwall  yielded  60  ounces ; that  of  Guarneck 
. (Garres  ?)  mine  near  Truro  70  ounces.  One  ton  of  the 
ore  of  the  South  Hoo  mine,  adjoining  Beeraistone  in  De- 
vonshire, lately  yielded  135  ounces  of  pure  silver. 

Supermlphuret  of  Lead  It  is  earthy,  of  a bluish  grey  colour, 
and  so  highly  inflammable  as  to  take  fire  and  bum  on  being 
held  in  the  flame  of  a candle. 

It  occurs  in  the  Dufton  lead  mines. 

The  whole  of  the  lead  mines  of  Great  Britain  produce  annu- 
ally from  45  to  48,000  tons  of  smelted  lead,  which  is  princi- 
pally obtained  from  the  sulphuret. 


. BLUE  LEAD. 

Blau  Bleierz  W.  Plomb  sulfure  prismatique  epigone  H.  Plomb  bleu  Br. 

Plomb  noir  Bt. 

It  is  of  a colour  between  lead-grey  and  indigo-blue ; it  occurs 
massive,  likewise  in  six-sided  prisms,  which  sometimes  are 
narrower  near  the  terminations  than  across  the  middle,  and 
which  are  superficially  dull  and  rough ; the  fracture  is  even, 
passing  into  fine-grained  uneven,  and  flat  conchoidal,  with  a 
glimmering  metallic  lustre;  it  is  soft  and  somewhat  sectile,  and 
easily  frangible.  Specific  gravity  5.4.  Before  the  blow-pipe,  it 
fuses,  emitting  a pungent  sulphureous  vapour,  and  is  reduced  to 
the  metallic  state.  The  interior  of  some  crystals  from  Pullaouen, 
as  I am  informed  by  G.  B.  Sowerby,  have  been  found  to  con- 
sist of  the  phosphate  of  lead,  leading  to  the  conclusion  that  the 
blue  lead  is  derived  from  the  phosphate  by  some  natural  pro- 
cess. 

It  has  been  found  in  Zschoppau  in  Saxony  and  Huelgoet 
in  France,  accompanying  carbonates  of  lead  and  of  copper. 

Some  specimens  in  six-sided  prisms  terminated  by  pyramids, 
and  which  have  been  termed  Blue  Lead,  have  lately  been  brought 
from  Cornwall ; these  commonly  have  the  external  appearance 
of  ordinary  sulphuret  of  lead ; internally  they  seem  often  to  consist 
of  fibrous  galena,  occasionally  mixed  with  a translucent  sub- 
stance, of  a rich  brown  colour  by  transmitted  light,  and  greatly 
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resembling  some  varieties  of  phosphate  of  lead,  or  the  prisms 
consist  almost  wholly  of  this  substance,  which  merely  on  the 
surface  appears  to  have  passed  into  sulphuret  of  lead : other 
specimens  consist  of  remarkably  compact  galena. 


BOURNONITE*'  TRIPLE  SULPHURET. 

Endellione,  Bounion.  Schwarz  Spiessglaserz  W. 

It  is  of  a colour  approaching  to  steel-grey,  sometimes  com- 
pletely so  externally,  with  a shining  lustre ; but  occasionally, 
though  rarely,  the  crystals  are  superficially  of  a dull  lead-grey, 
with  a tinge  of  black : it  occurs  crystallized  in  the  form  of 
rectangular  prisms  variously  modified  and  partly  imbedded, 
rarely  solitary ; the  structure  is  perfectly  lamellar,  affording 
brilliant  planes  by  mechanical  division  parallel  to  the  lateral 
planes  of  a right  rectangular  prism  and  both  its  diagonals,  thus 
offering  to  our  choice  also  a rhombic  prism,  of  about  93°  30'  and 
86*  30'  as  the  primary  crystal,  in  which  case  the  planes  d 1 and 
rfl'  would  be  primary  planes;  but  the  right  rectangular  prism 
is  preferred,  because  the  planes  dl  and  rfl'  are  more  frequently' 
striated  than  those  marked  M and  M' ; the  cross  fracture  is 
uneven  or  flat  crfnchoidal,  with  a brilliant  metallic  lustre ; it  is 
very  brittle,  and  yields  to  the  pressure  of  the  nail.  Specific 
gravity  5.7.  That  of  Cornwall  consists  according  to  Hatchett, 
of  lead  42.62,  antimony  24.23,  copper  12.8,  iron  1.2,  sul- 
phur 17.  It  is  estimated  by  Smithson  to  be  a composition  of 
sulphuret  of  lead  47.41,  sulphuret  of  antimony  34.23,  sulphu- 
ret of  copper  16,  sulphuret  of  iron  2.60.  Before  the  blow- 
pipe it  generally  splits  with  decrepitation,  then  melts,  emitting 
a white  sulphureous  vapour,  after  which  there  remains  a crust 
of  sulphuret  of  lead,  enclosing  a globule  of  copper. 

1 2 3 


• » 

Fig.  1.  A rectangular  prism,  of  which  the  lateral  edges  are  replaced: 
converting  the  crystal  into  an  eight-aided  prism.  In  fig.  2,  iwo  opposite 
edges  of  each  terminal  plane  are  replaced  by  plane*  inclining  on  the  termi- 
nal planes,  so  aa  to  reduce  them  greatly.  Fig.  8,  a made,  in  which  two 
crystals  similar  to  fig.  8,  but  elongated,  cross  each  other. 


* Bournouitc,  in  honor  of  the  Comte  de  Bournon,  who  first  described  this 
mineral,  and  who  gave  it  the  name  of  Endellione,  from  the  parish  in  Corn- 
wall in  which ‘it  was  found.  . • i 
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It  was  first  found  in  Huel  Boys  in  the  parish  of  Endellion  in 
Cornwall,  with  grey  antimony  and  brown  blende  in  veins  in 
clay -slate ; and  since  at  Ratisbon,  at  Servoz  in  Chamouni,  and 
at  Kapnick  in  Transylvania,  with  blende,  galena,  and  iron  py- 
rites ; also  in  Saxony,  in  the  tiartz,  in  Siberia,  and  in  Peru. 


NATIVE  MINIUM. 

Native  Minium,  Smithsou.  Plombe  oxyde  rouge  H. 

It  is  of  a scarlet  colour;  it  occurs  amorphous  and  pulverulent, 
but  when  examined  by  the  lens,  exhibits  a crystalline  structure. 
Before  the  blow-pipe  on  charcoal  it  is  first  converted  into  lith- 
arge, and  then  to  metallic  lead.  It  is  supposed  to  be  an  oxide 

2 u 


338 


Native  Metals  and  Metalliferous  Minerals . 


of  lead,  and  to  arise  from  the  decomposition  of  galena,  in  which 
it  commonly  occurs. 

It  is  found  in  Grassington  Moor  in  Craven,  and  at  Grasshill 
Chapel,  in  Weirdale,  Yorkshire.  On  the  Continent  near  Baden- 
weiler:  and  in  Siberia. 

HYDROUS  ALUMINATE  OF  LEAD.  PLOMBGOMME. 

Hydrous  alummate  of  Lead,  Smithson.  Plombgomtne  of  the  French. 

This  mineral  is  of  a yellow  colour,  sometimes  tinged  with 
brown.  It  occurs  in  small  masses,  composed  of  many  concentric 
spherical  layers  intercepting  each  other,  which  are  externally 
splendent,  often  resembling  mamillated  chalcedony,  and  some- 
times possessing  a degree  of  pearly  lustre  on  their  iuner  surfaces, 
which  also  occasionally  are  irisated.  The  concentric  layers, 
when  broken  across,  are  without  splendor,  and  rarely  present  a 
slight  appearance  of  a radiating  texture*  but  are  without  any 
regular  crystalline  structure.  The  mass  is  translucent  on  the 
edges.  It  is  considerably  heavy.  Analysis  by  Berzelius,  oxide 
of  lead  40.14,  alumine  37.00,  water  19.90,  sulphuric  acki  0.20, 
oxides  of  manganese  and  iron  1.80,  silex0.60. 

When  suddenly  heated  it  decrepitates  violently;  when  slowly 
heated  it  becomes  white  and  opaque,  but  does  not  finally  melt; 
by  the  addition  of  borax  it  melts  into  a colourless  transparent 
glass,  but  without  reducing  the  lead,  which  however  is  effected 
by  the  addition  of  nitre. 

It  is  found  only  at  Huelgoet  near  Pullaoucn  in  Brittany. 
CARBONATE  OF  LEAD. 

"Weiss  Bleierz  W.  Plomb  carbonate  H.  Bt.  PJomb  blanc  Br. 

White  Lead-ore  J. 

It  is  white,  yellowish  and  greyish-white,  of  various  shades  of 
grey,  and  occasionally  light  brown.  It  occurs  in  tabular  crystals, 
in  six-sided  prisms  variously  terminated,  and  in  other  macled 
crystals  of  different  forms.  It  cleaves  in  several  directions, — 
as  parallel  to  the  planes  P M and  M'  of  the  following  figures, 
thereby  affording  for  its  primary  form  a right  rhombic  prism  of 
117°  and  63°;  also  to  the  plane  A,  which  is  parallel  to  its  lesser 
diagonal;  likewise  parallel  to  the  planes  cl  cl:  some  of  its 
macled  crystals,  especially  those  in  the  form  of  six-sided  prisms, 
are  not  yet  understood : the  lustre  of  the  planes  produced  by 
cleavage  is  somewhat  adamantine ; the  cross  fracture  is  small’ 
conchoidal  with  a resinous  lustre ; it  varies  from  transparent  to 
opaque;  when  transparent  it  is  doubly  refractive  in  a high  de- 
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gree  ; it  is  very  brittle.  It  also  occurs  massive.  Specific  gra- 
vity 6.72.  It  consists  of  oxide  of  lead  82,  carbonic  acid  16, 
water  2.  Klaproth.  Before  the  blow-pipe  it  decrepitates,  be- 
comes yellow,  then  red,  and  is  immediately  reduced  to  the 
metallic  state ; it  effervesces  in  dilute  muriatic  acid,  especially 
if  warm. 


Macles. 


It  occurs  in  veins  in  primitive  and  secondary  countries,  ac- 
companying galena  and  other  ores  of  lead,  also  several  of  the 
ores  of  copper,  iron,  manganese,  and  zinc.  The  crystals  occa- 
sionally appear  to  be  coated  by  sulphuret  of  lead. 

It  is  pretty  abundant  in  several  European  countries;  it  occurs 
in  the  Hartz,  in  Saxony,  Bohemia,  Silesia,  Hungary,  &c. ; also 
in  Siberia,  in  Chili,  and  in  Pennsylvania. 

In  England,  it  occurs  in  IIuVl  Penrose  lead-mine,  in  Pentire 
mine  near  Padstow,  and  in  Huel  Golden  near  St.  Agness,  in 
Cornwall;  in  Beeralstone  mine  in  Devonshire;  at  Alston  iu 
Cumberland ; at  Dufton  in  an  old  working,  coating  fragments 
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of  a rock,  &c.  and  at  Allonhead  and  Teesdale  in  Durham,  and 
in  Derbyshire.  In  Scotland  in  the  Lead  hills,  at  Wanlock  head 
in  stalactites. 

Lead  grey , A.  The  grey  colour  is  merely  superficial,  and  is 
supposed  to  exhibit  the  partial  conversion  of  the  carbonate 
into  the  sulphuret  of  lead. 

Blue  and  Green , A.  Plomb  carbonate  cuprifere  H.  The  colour 
arises  from  carbonate  of  copper,  and  is  either  superficial, 
or  pervades  the  crystal  or  mass ; in  the  first,  it  is  owing  to 
the  deposition  of  copper,  in  the  latter  to  its  infiltration. 

It  is  found  at  Wanlock  head  and  the  Lead  hills  in  Scot- 
land. 

Acicular  Carbonate  of  Lead.  Plomb  carbonate  aciculaire  H. 
It  consists  of  very  minute  fibres  or  crystals,  either  single 
or  diverging,  sometimes  aggregated  laterally.  It  is  white, 
greyish-white,  brown,  and  black,  and  is  either  transparent, 
translucent,  or  opaque. 

It  occurs  with  the  preceding  variety. 

It  has  been  found  in  several  of  the  mines  of  Cornwall,  as 
in  Huel  Alfred,  Huel  Ann,  and  in  Pentire  near  Hclston  ; 
in  the  latter  of  remarkable  beauty  and  brilliancy,  of  a snow- 
white  and  nearly  opaque  : also  at  Snailbach  in  Shropshire. 
The  black  variety  occurs  at  Fairhili  and  Flow  edge  in  Dur- 
ham : also  in  the  Lead  hills  in  Scotland* 

Scaly  Carbonate  of  Lead.  It  is  of  a whitish-grey  colour,  with 
a glimmering  lustre,  being  composed  of  thin  lamellae  or 
scales. 

It  occurs  at  Allonhead  in  Durham. 

Earthy  Carbonate  of  Lead.  Bleierde  W.  Plomb  carbonate 
terreux  H.  Indurated  and  friable  earthy  Lead-ore  J.  It 
is  of  a grey  colour,  occasionally  with  a tinge  of  green,  yel- 
low, or  red,  also  reddish-brown.  It  occurs  massive,  dis- 
seminated, and  pulverulent.  The  fracture  of  the  massive 
is  fine-grained  and  uneven,  rarely  flat  conchoidal ; it  is 
commonly  dull  and  opaque,  and  sometimes  friable,'  and  is 
soft  and  heavy. 

It  occurs  in  several  European  countries,  commonly  with 
the  preceding  varieties. 

In  England,  it  occurs  massive  and  of  a grey  colour  in 
Grassfield  mine  near  Nent  head,  Durham,  and  at  Wirks- 
worth  in  Derbyshire  j friable,  of  a dark  reddish  brown  at 
Aldstone  moor:  in  Derbyshire.  In  Scotland,  both  varieties 
occur  at  Wanlock  head  and  the  Lead  hills. 
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SULPHATO-CARBONATE  OF  LEAD. 

/ 

Var.  of  Rhomboidal  Carbonate  of  Lead.  Bournon,  Sulphato-carbonate  of 
. Lead.  H.  J.  Brooke. 

Its  colour  varies,  beiug  either  whitish,  bluish,  or  greenish 
grey,  sometimes  approaching  to  apple-green.  The  crystals  are 
seldom  distinct,  always  minute,  and  aggregated  lengthwise, 
presenting  a character  approaching  to  fibrous.  They  may  be 
cleaved  at  least  in  two  directions,  in  one  with  greater  ease  than 
the  other ; the  primary  form  may  be  considered  as  being  a right 
oblique  angled  prism,  of  59°.  15',  & 120°. 45';  but  owing  to 
the  minuteness  of  the  crystals  the  relations  of  the  planes  appa- 
rent in  the  following  figure,  to  those  of  the  primary  crystal, 
have  not  been  ascertained ; it  does  not  however  exhibit  any 
one  of  the  primary  planes.  It  is  not  so  hard  as  carbonate  of 
lead.  Specific  gravity  6 . 8 to  7.  Effervescence  while  dissolv- 
ing in  nitric  acid  scarcely  perceptible.  It  consists  of  53.1  of 
sulphate,  and  47.9  of  carbonate  of  lead.  H.  J.  Brooke. 


a on  b 111."  O' 

b on  b over  summit 130.  5 

none 106.  45 

d 73.  45 

20 

c on/. 133.  0 

d on  136.  54 


Before  the  blow-pipe  on  charcoal,  it  fuses  into  a globule 
which  is  white  when  cold,  and  is  nearly  reduced  into  metal- 
lic lead. 

It  occurs  among  other  varieties  of  lead  ore  at  the  lead  hills  in 
Scotland. 


SULPHATO-TRI-CARBONATE  OF  LEAD. 

Var.  of  Rhomboidal  Carbonate.  Bournon  Cat.  Sulphato-tri-carbonato 

of  Lead.  H.  J.  Brooke. 

It  occurs  both  in  rhomboidal  and  prismatic  crystals.  The 
colour  of  the  rhomboidal  is  pale  greenish,  or  yellowish,  or 
brownish  ; but  when  very  minute  they  are  colourless  and  trans- 
parent. The  prismatic  varieties  are  colourless,  or  of  various 
shades  of  pale  yellow.  The  primary  form  is  considered  to  be 
an  acute  rhomboid  of  72°. 30'  & 107',.30' ; the  only  cleavage 
that  has  been  observed  is  perpendicular  to  the  axis  of  the  acute 
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rhomboid,  and  parallel  to  the  plane  a of  the  following  figure. 
This  rhomboid  passes,  by  the  replacement  of  all  its  solid 
angles,  into  a six-sided  prism ; but  it  is  also  subject  to  modifi- 
cations producing  three  or  four  varieties  of  more  obtuse  rhom- 
boids. The  natural  planes  of  all,  except  the  most  minute 
crystals  are  more  or  less  rounded,  and  consequently  afford  im- 
perfect reflections.  Specific  gravity  6.3  to  6.5.  It  is  not  so 
hard  as  the  sulphate  of  lend,  but  is  harder  than  the  cupreous 
sulphato-carbonate.  Analysis  by  H.  J.  Brooke,  27.5  sulphate 
of  lead,  72.5  carbonate  of  lead. 


107V w 
72.  SO 
111.  30 
111.  30 
131.  58 


For  the  annexed  figure  and  mea- 
surements I am  indebted  to  H.  J. 
Brooke,  Esq.  The  small  planes  are 
not  in  general  sufficiently  defined  to 
admit  of  measurement. 


This  substance  also  occurs  among  other  varieties  of  lead-ore 
from  the  lead  hills,  Scotland. 


CUPREOUS  SULPHATO-CARBONATE  OF  LEAD. 

Cupreous  Sulphato-Carbonate  of  Lead.  H.  J.  Brooke. 

This  substance  occurs  in  crystals,  varying  from  blue  to  dark 
greenish  blue  colour,  generally  very  minute,  and  appearing 
sometimes  in  small  bunches,  radiating  from  their  common  point 
of  attachment  to  the  matrix.  It  yields  to  mechanical  division 
parallel  to  all  the  planes  of  a right  rhombic  prism  of  95°  & 85°, 
which  therefore  is  the  primary  form  of  its  crystal  : it  also 
cleaves  in  a direction  parallel  to  the  shorter  diagonal  of  the 

grism,  i.  e.  to  plane  h of  the  following  figure  ; the  planes 
[ and  M'  oftpn  appear  as  a dihedral  termination  to  prismatic 
crystals.  It  is  not  so  hard  as  carbonate  of  lead,  but  is  harder 
than  the  sulphato-tri-carbonate.  Specific  gravity  about  6.4. 
It  consists  of  55.8  sulphate  of  lead,  32.8  of  carbonate  of  lead, 
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and  11 .4  of  carbonate  of  copper,  if  the  carbonate  of  copper  be 
chemically  combined  and  not  accidental. 


Moii  M' .....  flS'Oiy 
P on  M or  M'  90.00 

«2  ....  108.00 

c 126. (X) 

el  or  el'  126.00 

c2  or  e2'  115. SO 

A 90.00 

M onel...:.  144.00 

A 132. SO 

«2  on  a2' ... . 143.42 
— on  «2  ....  140.40 
e on  A .....  144.30 
el  on  el'.*...  108.00 
c2  on  e2' ... . 128.35 


The  above  figure  and  measurements  were  presented  to  me  by  H.  J.  Brooke, 
Esq. 

It  is  found,  together  with  the  two  preceding  varieties,  among 
specimens  of  lead-ore  from  the  Lead  hills  iu  Scotland. 


M URIO-CARBONATE  OF  LEAD. 

Ho'mblei  W.  Plomb  come  Br.  Plomb  muriate  Bt.  Corneous  Lead-ore  J. 

This  rare  mineral  has  been  found  of  a greyish  colour  passing 
into  a wine-yellow,  and  crystallized  in  four-sided  rectangular 
prisms,  either  perfect,  or  having  the  lateral  and  also  the  teimi- 
nal  edges  replaced : also  in  rectangular  prisms  terminated  by 
pyramids.  The  structure  is  described  as  being  lamellar,  with 
natural  joints  parallel  to  all  the  planes  of  a square  prism ; the 
cross  fracture  as  being  cotichoidal,  with  a splendent  adaman- 
tine lustre;  it  is  transparent  or  translucent,  very  soft,  sectile, 
and  easily  frangible.  Specific  gravity  6.  It  is  composed  of 
oxide  of  lead  83.5,  muriatic  acid  8.5,  and  carbonic  acid  C.5. 
Klaproth.  Before  the  blow-pipe,  on  charcoal,  it  melts  into  an 
orange-coloured  globule,  recticular  externally  when  solid; 
when  again  melted  it  becomes  white,  and  on  the  increase  of  the 
heat,  the  acid  flies  off,  and  minute  globules  ol  lead  remain  be- 
hind. 


M on  M 90.C(V 

M or  M on  d 135.00 


The  above  figure  and  measurements  of  tbi*  rare  mineral  were  taken  from 
a crystal  in  the  British  Museum  hy  H.  J.  Brooke,  Esq. 
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It  occurred  at  Hausbaden  near  Badweiler  in  Germany  ; and 
many  years  since  in  Cromford  level  near  Matlock  in  Derbyshire, 
accompanied  by  carbonate  and  sulphuret  of  lead  and  fiuor,  on 
cawk ; on  a specimen  in  the  possession  of  Mr.  Desse,  the  crys- 
tals are  in  the  form  of  rectangular  prisms,  terminated  by  four- 
sided pyramids,  and  the  prisms  are  macled,  crossing  each  other 
at  right  angles.  A green  variety  is  described  as  occurring 
in  crystals  on  galena  in  Southampton,  Massachusetts,  North 
America. 


PHOSPHATE  OF  LEAD. 

Grun  bleierz  W.  Plomb  phosphate  H.  B. 

It  is  of  various  shades  of  green,  yellowish  green,  and  yellow: 
it  occurs  crystallized  in  the  form  of  a six-sided  prism  generally 
modified  on  the  edges  ; the  prism  yields  to  mechanical  division 
parallel  to  all  its  planes ; also  to  all  the  planes  c c'  c"  replacing 
its  terminal  edges,  thereby  affording  cleavages  parallel  to  all  the 
planes  of  a double  six-sided  pyramid ; we  may  however  adopt 
as  its  primary  form,  the  regular  six-sided  prism,  as  being  the 
more  simple  figure : it  varies  from  transparent  to  slightly  trans- 
lucent, yields  to  the  knife,  and  is  easily  frangible,  but  less  so 
than  sulphate  or  carbonate  of  lead.  It  also  occurs  botryoidal, 
reniform,  and  massive.  Specific  gravity  6.4.  It  consists,  ac- 
cording to  Klaproth,  of  80  oxide  of  lead,  18  phosphoric  acid, 
and  1 .62  muriatic  acid.  Before  the  blow-pipe,  on  charcoal,  it 
usually  decrepitates,  then  melts,  and  on  cooling  forms  a polyedral 
globule,  the  faces  of  which  present  concentric  polygons;  if  this 
globule  be  pulverized  and  mixed  with  borax  and  again  heated, 
a milk-white  enamel  is  the  first  result ; on  continuance  of  the 
heat  the  globule  effervesces,  and  at  length  becomes  perfectly 
transparent,  the  lower  part  of  it  being  studded  with  globules  of 
metallic  lead. 


MonM' lSOW  , 

P on  M or  M;  ...  90.00 

M or  M'  ou  d* 150.00 

M on  cf  or  M'  on  cf 1 131 .45 
P on  c or  e"  ....  138.30 
cf  on  c or  cf'  ....  110.  5 


It  is  found  in  lead  veins  in  primitive  and  secondary  rocks, 
and  occurs  in  those  of  the  Hartz,  Saxony,  Bohemia,  &c.  and  in 
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Siberia ; in  the  Pcrkiomeu  lead  mine  in  Pennsylvania,  and  ill 
Massachusetts,  North  America. 

In  England,  it  occurred  in  Huel  Penrose  lead  mine  near 
Helston,  and  in  Huel  Golden  mine  near  St.  Agnes  in  Cornwall  ; 
at  Aidstonc  in  Cumberland;  Allonhead,  Grasshill,  and  Tees* 
dale  in  Durham;  at  Surside  mines  in  Netherdale  in  Yorkshire; 
and  in  Derbyshire. 

In  Scotland,  with  other  ores  of  lead  in  the  Lead  hills,  and  at 
Wanlock  head.  In  Ireland,  at  Lord  Londonderry’s  park, 
County  of  Down. 

Brotcn  Phosphate  of  Lead.  This  variety  differs  so  little  from 
the  preceding,  except  in  being  of  a greyish  brown  colour, 
. as  scarcely  to  merit  separate  mention : in  respect  of  analy- 
sis  the  proportions  of  the  constituents  vary  very  little.  It 
occurs  in  minnte  fasciculated  six-sided  prisms,  of  which 
the  sides  are  often  convex.  Before  the  blow-pipe  it 
melts  into  a globule,  which  on  cooling  concretes  into  a 
radiated  mass. 

It  is  found  in  Bohemia,  near  Sehemnitz  in  Hungary,  in 
the  Bannat,  Saxony,  and  at  lluelgoet  and  Poullaonen  in 
' Lower  Brittany  ; also  iu  Mexico. 

Arteniated  Phophate  of  Lead.  Plomb  phosphate  arsenif&re  H. 
Conchoidal  phosphate  of  Lead.  J,  It  is  of  various  shades 
of  yellow  aud  greenish-yellow  : it  occurs  in  all  the  forms 
common  to  phosphate  of  lead,  the  sides  of  the  prism  being 
mostly  convex ; also  mamillated.  Analysis  of  that  of 
Roziers  by  Klaproth,  oxide  of  lead  76,  phosphoric  acid 
13,  arsenic  acid  7,  muriatic  acid  1.75,  water  5. 


ARSENIATE  OF  LEAD. 

Plomb  arsenic  H. 

Its  common  colour  is  pale  yellow,  whence  it  passes  into  hair- 
brown,  but  is  said  to  have  been  found  of  a grass-green  colour? 
It  occurs  in  heXahedral  prisms,  either  perfect,  or  having  the 
terminal  edges  replaced,  and  in  small  crystals  fasciculated  so  a* 
to  assume  the  general  appearance  of  a six-sided  prism,  of  which 
the  sides  are  convex  ; also  mamillary  and  compact.  The  struc- 
ture of  the  crystals  is  lamellar,  yielding  to  cleavage  parallel  to 
the  planes  of  the  regular  six-sided  prism ; it  is  translucent, 
rarely  transparent,  but  when  transparent  scratches  glass : the 
external  lustre  of  the  crystals  is  resinous : it  is  easily  frangible, 
it  occurs  capillary,  and  in  filaments.  Specific  gravity  5. — 6.4. 
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That  of  Cornwall  consists  of  69.76  oxide  of  lead,  26.4  arsenic 
acid,  1.5S  muriatic  acid.  Gregor.  Before  the  blow-pipe  on 
charcoal  it  gives  out  arsenical  vapours,  aud  is  reduced  to  glo- 
bules of  ntetallic  lead. 




M on  M' 120  c.g 

' P on  M or  M' 90  .. 

M **  M on  c 130  . . 


The  capillary  variety  is  found  at  St.  Prix  in  the  department 
of  the  Saoue  in  France. 

In  England,  it  occurs  crystallized  in  a copper  vein  in  granite, 
in  Huel  Unity  near  St.  Day,  Cornwall,  mostly  on  quartz,  some- 
times on  vitreous  copper ; in  Huel  Gorland  on  red  oxide  of 
copper;  in  North  Downs  mine,  between  Redruth  and  Truro, 
also  in  the  Parish  of  Endellion,  and  more  lately  in  the  Beer- 
alstone  lead  mines  in  Devonshire. 

Reniform  Arseniate  of  Lead.  Bleinicre  Karsten.  It  occurs 
in  reniform  masses  of  a brownish  red  colour,  passing  by  ex- 
posure into  ochre  and  straw  yellow  ; the  fracture  is  con- 
choidal  with  a resinous  lustre  ; it  is  opaque,  soft,  aud  brittle. 

• Specific  gravity  3.9.  It  consists  of  oxide  of  lead  25,  oxide 
of  iron  14,  silver  1.15,  arsenic  acid  25,  silex  7,  alumine  2, 
water  10.  Bindheim. 

It  has  only  been  found  near  Nertschinsk  in  Siberia. 


SULPHATE  OF  LEAD. 

Blei  Vitriol  W.  Plomb  sulfatfe  H.  Bt.  Vitriol  de  Plomb  natifBr. 

It  is  white,  and  greyish-white,  but  is  often  externally  of  va- 
rious shades  of  grey  and  brown  ; it  occurs  crystallized,  com- 
monly in  the  form  of  rhombic  prisms  with  diedrai  terminations, 
but  the  crystals,  when  the  prism  is  short,  assume  the  general 
form  of  an  octohedron  : the  structure  is  perfectly  lamellar ; it 
admits  of  mechanical  division  parallel  only  to  the  plaues  of  a 
right  rhombic  prism  of  103°  42'  and  76°  18'  by  the  reflective 
goniometer,  which  therefore  is  the  form  of  its  primary  crystal. 
When  reduced  to  thin  laminae  it  is  often  colourless  and  trans- 
parent, with  a splendent  lustre ; the  cross  fracture  is  conchoi- 
dal  with  a resinous  lustre ; it  is  brittle,  and  yields  to  the  nail ; 
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it  is  also  found  massive.  Specific  gravity  6.3.  It  consists  of 
70.5  oxide  of  lead,  25.75  sulphuric  acid,  2.25  water.  Klap- 
roth. Before  the  blow’ -pipe  it  decrepitates,  then  melts,  and  is 
soon  reduced  to  the  metallic  state. 
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It  occurs  at  Zellerfeld  in  the  Hartz,  with  ores  of  iron,  copper, 
and  lead,  and  in  the  lead  mines  of  Andalusia  in  Spain  ; and  in 
Southampton  lead  mine  in  Massachusetts,  North  America,  on 
sulphuret  of  lead,  &c.  and  is  accompanied  by  molybdate  of 
lead,  See. 

In  Cornwall  it  occurred  sparingly  in  a copper  vein  of  Veleno- 
weth  mine  near  St.  Ives,  with  sulphuret  of  lead,  and  yellow 
copper,  &c.  Abundantly  in  Parys  mine  in  Anglesea,  and  in 
Scotland  at  Wanlockhead  in  Dumfries-shire,  and  the  Lead 
hills  in  Lanarkshire,  with  galena  and  other  ores  of  lead. 

9 


CUPREOUS  SULPHATE  OF  LEAD. 

Cupreous  Sulphate  of  Lead.  H.  J.  Brooke, 

This  newly  observed  mineral  is  of  a deep  blue  colour,  greatly 
resembling  that  of  the  brightest  and  more  translucent  varieties 
of  the  blue  carbonate  of  copper.  It  scratches  sulphate,  but  is 
scratched  by  carbonate  of  lead.  Specific  gravity  5.3 — 5.43; 
It  occasionally  includes  particles  of  carbonate  of  lead  and  of 
cupreous  sulphato-carbonate  of  lead.  It  cleaves  parallel  to  the 
planes  M & T of  the  following  figures,  very  readily  parallel  to 
the  former,  but  no  cleavage  has  been  observed  in  any  other 
direction.  The  primary  form  may  be  considered  as  a right 
oblique-angled  prism.  Analysis  of  a few  grains ; sulphate  of 
lead  74.4,  oxide  of  copper  18,  water  4.7.  II.  J.  Brooke. 
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MonT 102*. 46* 

Pon  M 90  .00 

T 90  .00 

f\ 90  .00 

Ton  f\ 161  .SO 

M on  d 120  .SO 

M return  on /2  .....104  .50 


The  above  figure  & measurements  were  presented  to  me  by  H.  J.  Brooke,  Esq. 
It  occurs  at  Wan  lock  head  or  Lead  Hills  in  Scotland. 


MOLYBDATE  OF  LEAD. 

Gelbes  Bleierz  W.  Plomb  molybdate  H.  Bt.  Plomb  Jaune  Br. 

It  is  generally  of  a wax-yellow  colour,  sometimes  honey-yel- 
low ; it  occurs  crystallized  in  flattish  and  in  acute  octohedrons 
variously  modified,  in  crystals  nearly  of  the  proportions  of  the 
cube,  and  in  tabular  crystals : the  structure  is  perfectly  lamellar; 
it  yields  to  mechanical  division  parallel  to  the  planes  of  an 
acute  octohedron,  with  a square  base,  and  also  to  the  common 
base  of  the  two  pyramids  ; the  angle  of  one  plane  on  the  oppo- 
site plane  over  the  summit  beiqg  49°  45',  and  of  a plane 
of  the  upper,  on  the  adjacent  plane  of  the  lower  pyramid 
)30Mfi';  of  any  one  plane  on  an  adjacent  plane  of  the  same 
pyramid  99°.50,  by  the  reflective  goniometer,  from  planes  pro- 
duced by  cleavage  ; the  cross  fracture  is  uneven,  passing  into 
small  conchoidal,  with  a glistening  resinous  lustre  ; it  is  trans- 
lucent, soft,  and  brittle.  It  rarely  occurs  massive.  Specific 
gravity  5.09.  It  consists  according  to  Hatchett,  of  58.4  oxide 
of  lead,  38  molybdic  acid,  and  2.08  oxide  of  iron.  Before 
the  blow-pipe  it  decrepitates  ; on  charcoal  it  fuses  into  a dark- 
grey  mass,  in  which  globules  of  reduced  lead  are  visible  ; with 
a little  borax  it  forms  a brownish  globule,  and  with  a larger 
quantity  forms  a blue  or  greenish-blue  glass. 

1 2 3 4 * 5 6 
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Fig.  1.  An  octohedron  exhibiting  only  the  planes  of  cl,  of  the  following 
figure,  and  much  flatter  than  the  primary.  Fig.  2,  the  same,  of  which  the 
summits,  and  edges  of  the  common  base  of  the  pyramids,  are  replaced  by 
planes;  them*  planes  are  increased  and  complete  in  fig.  3,  producing  a 
crystal  nearly  in  the  proportions  of  the  cube.  Fig.  4,  an  octohedron,  of 
which  all  the  solid  angles,  and  the  edges  of  the  pyramids  are  replaced.  Fig, 
5,  a tabular  crystal  arising  from  the  deep  replacement  of  the  summits  of  a 
crystal  similar  to  fig.  2,  combined  with  the  planes  of  fig.  4.  which  replace 
the  lateral  solid  angles.  Fig,  6,  a quadrangular  prism  (fig,  3)  terminated  by 
acute  pyramids. 
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It  occurs  a Blciberg  in  Carinthia,  in  limestone,  with  other 
ores  of  lead,  and  some  of  those  of  copper  and  zinc  ; it  is  found 
in  the  Tyrol,  Austria,  and  Transylvania  : in  Massachusetts  and 
Pennsylvania  in  N.  America ; in  limestone  in  Mexico. 


CHROMATE  OF  LEAD. 


Roth  bleiorc  W.  Plomb  chromate  rouge  H.  Bt.  Plomb  rouge  Br. 

It  is  of  deep  orange-red  colour,  when  pulverized  orange-yel- 
low. Is  occurs  crystallized  and  massive  ; it  cleaves  parallel 
to  all  the  planes  of  an  oblique  rhombic  prism  of  about  93°.30'  & 
86°  307,  the  inclination  of  the  summit  being  from  one  obtuse 
angle  of  the  prism  to  the  other ; the  cross  fracture  is  uneven, 
passing  into  conchoidal,  with  a splendent  lustre ; it  is  some- 
times translucent,  rarely  transparent,  and  is  brittle.  Specific 
gravity  6.  It  consists  of  oxide  of  lead  63.96,  chromic  acid 
36.40.  Thenard.  When  exposed  to  the  blow-pipe,  it  crackles 
and  melts  into  a greyish  slag ; with  borax  it  is  in  part  reduced 
to  the  metallic  state,  and  gives  a green  colour  to  the  flux. 
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It  occurs  in  the  gold  mine  of  Beresof  in  Siberia,  in  a vein 
traversing  gneiss  and  mica-slate : and  near  the  same  place  in 
fissures  in  a sandstone. 
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The  minute  green  crystals  frequently  accompanying  this  sub- 
stance are  noticed  in  the  following  article  as  consisting  of  phos- 
phate of  lead. 

VAUQUELINITE.  CHROMATE  OF  LEAD  AND 

COPPER. 

Vauqaeline,*  Berzelius. 

This  substance  occurs  in  extremely  minute  crystals,  aggre- 
gated irregularly,  and  constituting  frequently  a thin  crust,  occa- 
sionally with  a tendency  to  the  form  of  stalactites,  which  some- 
times are  hollow,  sometimes  include  the  chromate  of  lead  of  a 
dingy  orange  colour.  The  crystals  are  black,  occasionally  with 
a tinge  of  green,  aud  when  viewed  by  the  assistance  of  a lens, 
are  often  splendent,  but  not  sufficiently  perfect  for  the  use  of 
the  reflective  goniometer;  or  they  are  without  lustre,  and 
brownish.  Analysis  by  Berzelius,  oxide  of  lead  60.87,  oxide 
of  copper  10.80,  chromic  acid  38.33.  Before  the  blow- pipe  ou 
charcoal  it  intumesces  slightly,  fuses  into  a dark  grey  globule  of 
metallic  brilliancy,  surrounded  by  small  beads  of  reduced  lead  ; 
but  the  globule  suffers  no  change. 

It  occurs  in  Siberia  on  quartz  accompanying  the  chromate  of 
lead ; the  minute  green  crystals  often  occurring  with  the  same 
substance,  afford  by  the  reflective  goniometer  the  same  mea- 
surements as  those  of  the  regular  six-sided  prism  ; my  brother, 
R.  Phillips,  has  found  them  to  contain  phosphoric  acid,  and 
they  are  assumed,  both  from  that  circumstance  and  their  form, 
to  be  phosphate  of  lead. 

The  Vauquelinite  is  mentioned  by  Berzelius  in  his  “Essay on 
the  Blow-pipe the  substance  above  described  has  at  my  soli- 
citation been  submitted  to  the  action  of  the  blow-pipe,  by  J.  G. 
Children, Esq.  who  has  obligingly  informed  me  that  “its  charac- 
ters correspond  exactly  with  those  of  Vauquclin  as  given  by 
Berzelius ; it  certainly  contains  chrome,  lead,  aud  copper.1’ 

TUNGSTATE  OF  LEAD. 

It  is  described  as  greatly  resembling  in  its  general  aspect  the 
brown  phosphate  of  lead  from  Poullaouen,  but  its  prismatic  crys- 
tals are  terminated  by  very  acute  four-sided  pyramids,  (Ann.  of 
Philosophy,  v.  12.)  Alone  on  charcoal,  according  to  Berze- 
lius, it  fuses  and  gives  off  a vapour  of  lead  before  the  blow-pipe, 
aud  with  soda  yields  a large  quantity  of  globules  of  lead. 

It  occurs  at  Zinuwald  in  Bohemia. 

* Vauquelinc,  in  honor  of  the  celebrated  French  chemist  of  that  name. 
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» 

It  does  not  occur  in  the  metallic  state ; its  ores  are  not  nu- 
merous. 

BLENDE.*  SULPHURET  OF  ZINC. 

Blende  W.  Zinc  sulfurd  H.  Bt.  Blende  Br. 

It  is  found  of  a brown  and  of  a yellow  colour,  also  yellowish, 
reddish,  and  blackish-brown,  red,  and  blackish-red.  It  oc- 
curs crystallized  and  amorphous ; the  forms  of  its  crystals  are 
very  numerous  ; the  structure  is  perfectly  lamellar ; it  is  me- 
chanically divisible  into  the  rhombic  dodecahedron,  and  also 
into  the  form  of  an  octohedron,  an  obtuse  rhomboid,  an  acute 
rhomboid,  and  an  irregular  tetrahedron  ; the  rhombic  dodeca- 
hedron is  adopted  as  the  primary  form  of  its  crystals ; the  lus- 
tre of  the  fragments  is  splendent,  sometimes  adamantine  ; it  is 
translucent  or  opaque,  yields  to  the  knife,  is  moderately  brittle, 
and  easily  frangible  in  the  direction  of  the  lamina*.  Specific 
gravity  3.7  to  4.  The  massive  brown  blende  of  Allonhead  in 
Northumberland,  consists  of  zinc  58.8,  sulphur  23.5,  iron  8.4, 
silex  7.  Dr.  Thomson.  Analysis  of  a reddish-brown  specimen 
by  Du  Menil,  zinc  68-48,  sulphur  23.16,  iron  8.08.  Lead, 
arsenic,  and  even  gold  and  silver  have  been  found  in  some  fo- 
reign varieties.  It  is  infusible  before  the  blow-pipe  ; it  gives  out 
an  hepatic  odour  when  pulverized  and  digested  in  sulphuric  acid. 

1 2 3 4.5 
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Fig.  1.  The  primary ; a rhombic  dodecahedron.  Fig.  2.  The  same,  of 
which  eight  of  the  solid  angles  are  replaced  by  as  many  triangular  planes : 
which,  in  Fig.  3,  are  increased  greatly,  forming  the  passage  of  the  rhombio 
dodecahedron  into  the  regular  octohedron  fig.  4.  Fig.  5 is  an  octohedron, 
which  has  received  an  increase  of  crystalline  laminae  progressively  diminish- 
ing in  size,  on  two  opposite  faces  (right  and  left)  of  the  upper  pyramid,  and 
on  the  other  two  opposite  faces  on  the  lower  pyramid ; this  crystal  forms  the 

* From  the  German,  signifying  glistening;  in  allusion  to  its  shining 
crystals. 
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passage  of  the  octohedron  into  the  tetrahedron,  fig.  6;  in  which  the  triangu- 
lar planes  of  fig.  5,  have  received  a *till  further  increase  of  crystalline  laram® 
progressively  diminishing  to  a point.  Fig.  7.  a regular  octohedron,  of 
which  the  six  solid  angles  are  replaced  by  quadrangular  planes,  which  are 
increased  and  complete  in  fig.  8,  the  cube.  Fig.  9.  A crystal  in  the  general 
form  of  the  rhombic  dodecahedron  (fig.  1,)  but  modified  in  part  with  the  small 
equilateral  triangular  planes  of  fig.  *,  and  of  which  the  edges  are  alternately 
replaced  by  isosceles  triangular  planes  inclining  on  the  solid  angles ; the 
crystal  is  bounded  by  twenty-four  planes.  • - 


It  occurs  in  primitive  and  secondary  rocks,  and  is  found  prin- 
cipally with  sulphuret  of  lead,  iron  and  copper,  &c.  and  is 
common  in  most  veins  of  those  substances  every  where. 

In  Cornwall  the  brown  varieties,  which  externally  are  nearly 
black  and  without  lustre,  occur  in  the  tin  and  copper  veins  of 
that  county,  chiefly  in  killas  ; the  most  distinctly  crystallized  in 
St.  Agnes : the  blackish  red  varieties,  which  externally  are 
black  and  splendent,  occur  in  the  lead  mines  of  Derbyshire  and 
the  north  of  England  in  secondary  limestone.  In  Scotland,  the 
brown  variety  occurs  in  Clifton  lead  mine  near  Tyndrum  in 
Perthshire ; with  galena  in  the  Coal-field  around  Edinburgh, 
and  at  Cumberhead  in  Lanarkshire  ; with  galena  and  other  ores 
of  lead,  sulphuret  of  iron,  &c.  in  the  Lead  hills. 

Phosphorescent  Blende.  It  is  sometimes  nearly  of  a lemon- 
yellow  colour,  which  is  occasionally  intermixed  with  green 
and  brownish-red  ; it  is  translucent  with  a splendent  ada- 
mantine lustre,  and  is  phosphorescent  by  friction.  A spe- 
cimen analysed  by  Bergman,  yielded  zinc  64,  sulphur  20, 
iron  5,  silex  1,  fluoric  acid  4,  water  6. 

It  occurs  in  Bohemia,  Saxony,  the  Hartz,  and  in  Clifton 
mine  near  Tyndrum  in  Perthshire,  and  in  Flintshire. 

Fibrous  Blende.  It  is  of  a reddish-brown  colour,  and  occurs 
reniforra  and  massive ; the  structure  is  divcrgingly  fibrous  In 
one  direction  with  a resinous  lustre,  concentric  lamellar  in 
the  other  ; it  is  opaque,  or  feebly  translucent  ou  the  edges. 

It  occurs  with  a sulphuret  of  lead  and  iron  at  Gerold- 
seck  in  the  Brisgau,  and  at  Kab?l  in  Carinthia. 
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Mamillated  Blende  ? It  is  brown  externally,  or  blackish-brown, 
internally  it  varies  from  yellowish-white  to  hair-brown  ; it 
occurs  in  mamillated  and  botryoidal  masses,  of  which  the 
structure  is  concentric  lamellar ; the  fracture  in  the  other 
direction  is  flat  conchoidal ; it  is  opaque,  or  translucent 
only  on  the  edges  ; it  is  hard,  and  yields  to  the  knife  with 
difficulty.  It  consists,  according  to  professor  Kidd,  of  6$ 
oxide  of  zinc,  and  33  of  sulphur.  This  mineral  appears, 
by  this  analysis,  to  be  a somewhat  singular  compound  ; in 
common  blende,  the  zinc  is  not  in  the  state  of  an  oxide. 

It  occurs  in  Huel  Unity  copper  mine  in  Cornwall,  either 
in  small  masses  or  investing  copper  pyrites,  and  is  itself 
sometimes  coated  by  carbonate  of  iron. 


Cadmiferous  Blende.  The  splendent  fibrous  blende  of  Przibram 
possesses  a lustre  very  nearly  metallic,  especially  after  fresh 
fracture ; its  structure  is  radiated,  the  fibres  are  shining, 
• and  of  a brown  colour.  It  occurs  imbedded  in  com- 
mon massive  blende  aud  associated  with  cubic  crystals  of 
sulphuret  of  lead.  Specific  gravity  4.000.  The  presence 
of  cadmium  in  this  mineral  was  first  discovered  by  Strom- 
eyer.  It  has  since  been  found  by  Dr.  Clarke  in  the  radi- 
ated siliciferous  oxides  of  zinc  of  Frey  berg  and  Derbyshire, 
Dr.  Clarke  thus  describes  the  mode  of  detecting  the  pre- 
sence of  cadmium  in  the  carbonates  and  silicates  of  zinc. 
Place  about  the  10th  of  a grain  of  either  of  them  in  a state 
of  powder,  on  a slip  of  platinum  foil.  By  the  direction 
of  the  blue  flame  of  a common  candle  on  it,  the  oxide  of 
cadmium,  if  present,  will  be  reduced  and  volatilized,  and 
a protoxide  will  be  deposited  on  the  surface  of  the  plati- 
num of  a peculiar  reddish-brown  colour. 


RED  OXIDE  OF  ZINC. 

Red  oxide  of  Zinc,  Bruce. 

It  is  of  various  shades  of  red,  sometimes  ruby  .or  blood-red  ; 
it  occurs  massive,  disseminated,  and  micaceous  ; the  structure  is 
lamellar;  it  yields  to  mechanical  division  parallel  to  all  the 
planes  of  a regular  six-sided  prism,  each  lateral  plane  on  the  ad- 
joining one  beiug  120°,  and  the  terminal  on  the  lateral  plane 
00°,  by  the  reflective  goniometer ; the  principal  cleavage  is 
parallel  to  the  terminal  plane  of  the  prism  ; it  is  translucent, 
and  when  reduced  to  thin  laminae  nearly  transparent,  with  a 
shining  lustre ; but  by  long  exposure  it  becomes  dull  and  cover- 
ed by  a pearly  crust.  It  is  brittle,  and  is  easily  scratched  by 
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the  knife.  Specific  gravity  6.2.  It  consists  of  zinc  76,  oxygen 
16,  oxides  of  manganese  and  iron  8,  Bruce;  but  according  to 
Berthier,  it  consists  of  oxide  of  zinc  88,  red  oxide  of  manga- 
nese 12.  It  is  supposed  to  be  coloured  by  the  latter  substance. 
It  is  infusible  before  the  blow -pipe  without  addition  ; but  with 
sub-carbonate  of  soda  it  melts  into  a transparent  yellow  bead : 
when  pounded,  and  exposed  to  heat  with  potash,  it  fuses  into 
an  emerald-green  mass. 

It  is  found  only  in  Js!ew  Jersey  N.  America,  in  the  Franklin, 
Stirling,  and  Rutgers  iron  mines,  and  near  Sparta.  It  is  some- 
times imbedded  in  calcareous  spar,  and  accompanies  magnetic 
iron,  and  the  Franklinite.  The  micaceous  variety  is  found  in 
Franklin  mine,  imbedded  in  a whitish  oxide  of  zinc. 

SILICEOUS  OXIDE  OF  ZINC.  ELECTRIC  CALAMINE. 

Electrical  Calamine,  Smithson.  Zinc  oxycte  H.  Zinc  Calamine  Bt. 

It  is  of  a greyish,  bluish,  and  yellowish- white,  occasionally 
it  possesses  a tinge  of  green,  and  sometimes  is  brownish  or  black- 
ish externally,  and  irridescent.  It  occurs  crystallized,  stalacti- 
tic,  mamillated,  botryoidal,  and  massive.  The  crystalline  forms 
are  numerous  : the  primary  form  is  that  of  a right  rhombic  prism 
of  about  102°  30'  and  77°  30'  by  the  reflective  goniometer;  the 
crystals  are  not  often  solitary,  but  are  mostly  disposed  iu  radi- 
ated groupes ; it  varies  from  transparent  to  opaque ; it  yields  to 
the  knife,  but  is  much  harder  than  the  carbonate  of  zinc.  Spe- 
cific gravity  3.4.  That  of  Wanlockhead  consists  of  oxide  of 
zinc  66,  silex  33,  Klaproth.  A foreign  specimen  yielded  68.3 
oxide  of  zinc,  25  silex,  and  4.4  water,  Smithson.  When  gently 
heated  it  is  strongly  electric  ; some  varieties  become  so  by  fric- 
tion. Before  the  blow-pipe  it  is  infusible,  but  loses  about  12 
per  cent,  by  ignition. 
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It  occurs  in  primitive  and  secondary  rocks. 
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It  is  found  at  Rezbania  in  Hungary,  at  Bleiberg  in  Carinthia, 
and  at  Freyberg  in  the  Brisgau. 

In  Scotland,  it  occurs  in  the  lead  mines  of  Wanlockhead ; in 
Wales,  in  Flintshire:  in  England,  with  blende,  sulphuret  of 
copper,  and  galena,  in  the  mines  of  Earl  Ferrers  in  Leicester- 
shire ; that  of  Cumberland  cavern  near  Matlock  in  Derbyshire 
contains  cadmium,  according  to  the  late  Dr.  Clarke. 

CARBONATE  OF  ZINC.  CALAMINE.* 

Galmei,  Karsten.  Zinc  carbonate  H. 

It  is  found  crystallized,  compact,  pseudomorphnus,  earthy, 
and  cupriferous. 

■■  Crystallized  Calamine.  It  is  commonly  greyish  or  yellowish, 
but  also  occurs  of  various  shades  of  green  and  brown  ; it 
is  found  in  obtuse  and  acute  rhomboids  and  in  long  quadri- 
lateral tables  which  sometimes  are  modified : the  structure 
19  perfectly  lamellar,  yielding  to  cleavage  parallel  to  all 
the  planes  of  an  obtuse  rhomboid  of  about  106°  30'  & 73°  30' 
by  the  reflective  goniometer ; the  external  lustre  of  the 
crystals  is  between  vitreous  and  resinous  ; it  is  more  or  less 
transparent,  and  yields  easily  to  the  knife.  Specific  gra- 
vity 4.3.  That  of  Derbyshire  consists  of  oxide  of  zinc  65.2, 
carbonic  acid  34.8.  Smithson.  Dr.  Clarke,  however,  has 
found  cadmium  to  be  a constituent  of  the  diverging  va- 
rieties of  Freyberg,  and  also  of  the  radiating  variety  of 
Derbyshire  in  the  proportion  of  about  6-10ths  of  a grain 
per  cent.  It  is  infusible  ; but  loses  about  34  per  cent,  by 
ignition:  it  dissolves  with  effervescence  in  muriatic  acid. 

Compact  Calamine.  It  is  greyish,  yellowish,  greenish,  some- 
times brownish  or  brown  owing  to  an  intermixture  of  iron ; 
it  occurs  stalactitic,  reniform,  mamillated,  cellular,  and 
amorphous ; it  possesses  a glistening  lustre  ; it  is  sometimes 
imperfectly  fibrous ; the  fracture  splintery  and  uneven ; 
it  is  occasionally  translucent  on  the  edges.  It  consists  of 
64.8  oxide  of  zinc,  35.2  carbonic  acid.  Smithson. 

Pseudomorphous  Calamine.  It  commonly  occurs  in  the  form  of 
the  crystals  of  carbonate  of  lime,  familiarly  termed  Dog- 
tooth-spar,  on  which  it  is  supposed  to  have  been  deposited  ; 
but  which  have  been  decomposed,  so  that  the  pseudomor- 
phous crystals  of  calamine  are  left  hollow ; they  are  dull 
externally. 

* From  the  I.atin,  Calamus,  a reed;  when  in  fusion,  it  adheres  to  the 
haw  of  the  furnace,  in  the  form  of  reeds. 
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Earth y Calamine.  It  19  white,  or  greyish  or  yellowish-white, 
and  is  dull,  opaque,  yields  to  the  nail  and  adheres  to  the 
tongue ; it  occurs  massive,  disseminated,  and  investing. 
Specific  gravity  3.58.  It  consists  of  oxide  of  zinc  71.4, 
carbonic  acid  13.5,  water  15.1.  Smithson. 

Cupriferous  Calamine.  It  occurs  in  extremely  thin  crystalline 
lamella*  divergingly  aggregated,  with  a sattiny  lustre.  Its 
colour  is  supposed  to  be  owing  to  carbonate  of  copper. 

Calamine  is  found  in  beds  and  veins  in  secondary  limestone ; 
often  iu  lead  veins,  and  sometimes  in  conglomerate  rocks. 

It  occurs  in  several  countries  of  the  European  continent,  and 
in  Siberia. 

In  England  it  is  very  abundant ; as  in  the  Mendip  hills  at 
Shipham,  near  Cross,  Somersetshire;  at  Holywell  in  Flintshire, 
where  it  occurs  in  obtuse  rhomboids ; near  Castleton  iu  Derby- 
shire ; it  also  occurs  with  galena  in  veins  in  the  mountain  lime- 
stone of  Bristol ; and  in  a cross  vein  near  Nent-head  in  Durham  ; 
the  pseudomorphous  variety  occurs  at  Holywell  in  Flintshire, 
and  near  Bristol : the  cupriferous  variety  in  Rutland  Cave  mine 
near  Matlock,  Derbyshire. 

SULPHATE  OF  ZINC.  WHITE  VITRIOL. 

Zinc  sulphate  H. 

It  is  greyish,  yellowish,  reddish,  or  greenish-white;  and 
occurs  massive,  stalactitic,  botryoidal,  reniform,  and  investing  ; 
also  it  is  said  crystallized  in  rectangular  prisms,  terminated  by 
quadrangular  pyramids,  and  in  acicular  crystals.  The  structure 
of  the  massive  is  fibrous  and  radiated ; it  is  shining,  translucent, 
soft,  and  brittle.  Specific  gravity  2.  It  has  a nauseous  metallic 
taste.  It  consists  of  oxide  of  zinc  27.5,  sulphuric  acid  22,  oxide 
of  manganese  0.5,  water  50.  Before  the  blow-pipe  it  is  fusible 
with  ebullition,  giving  off  large  quantities  of  sulphurous  acid, 
and  leaving  a grey  scoria.  It  dissolves  in  boiling  water. 

It  occurs  principally  where  blende  is  found,  and  is  supposed 
to  arise  from  its  decomposition. 

It  is  found  in  the  Hartz,  in  Austria,  Hungary,  and  Sweden. 

In  England  at  Holywell  in  Flintshire,  and  is  said  also  to 
occur  in  Cornwall. 
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QUICKSILVER.  MERCURY. 

It  is  found  in  the  native  state  : its  ores  are  not  very  numerous. 
NATIVE  QUICKSILVER. 

Gediegen  Quicksilber  W.  Mercure  nu til'll.  Bt. 

It  is  of  a silver-white  colour,  with  a splendent  metallic  lustre; 
it  occurs  disseminated  in  fluid  globules,  which  may  often  be 
increased  in  number  by  subjecting  the  gangue  to  the  action  of 
heat.  Specific  gravity  13.6.  According  to  Klaproth  it  contains 
no  intermixture  of  another  metal.  It  volatilizes  entirely  before 
the  blow-pipe  at  less  than  a red  heat. 

It  is  found  in  small  quantity  in  primitive  rocks,  but  is  more 
common  in  some  countries  in  those  of  the  Coal  formation. 

It  occurs  in  most  of  the  mines  producing  the  ores  of  Quick- 
silver. 

» 

NATIVE  AMALGAM. 

Naturlisches  Amalgam  W.  Mercure  Argental  H.  Bt.  Silver  Amalgam  A. 

It  is  of  a silver-white,  or  greyish  ; it  occurs  in  a semi-fluid 
state ; it  is  also  found  massive,  and  crystallized  in  several  forms, 
of  which  the  rhombic  dodecahedron  may  be  adopted  as  the 
primary,  but  no  cleavage  has  been  observed  ; it  has  a flat  con- 
choidal  fracture,  is  soft,  cracks  when  cut,  and  is  very  heavy. 
It  consists  of  64  of  quicksilver,  and  36  of  silver.  Klaproth. 
Before  the  blow-pipe  the  mercury  is  volatilized,  and  a bead  of 
pure  silver  remains.  It  whitens  the  surface  of  copper  when 
rubbed  warm  upon  it. 


P or  P on  P ...  1206  2' 

P on  a 135.00 

b 154.00 

i 150.00 

k 160.40 

a on  b 161 . 2 

i on  At  ........  169.  5 


It  is  found  at  Rosen  a u in  Hungary,  the  Palatinate,  Deux 
pouts,  Salzburg,  Sweden,  and  is  frequently  accompanied  by 
native  quicksilver  and  cinnabar. 


358 


Native  Metals  and  Metalliferous  Minerals. 


CINNABAR .*  SULPHURET  OF  MERCURY. 

Zinnober  W.  Mercure  sulfure  H.  Bt.  Cinnabre  Br. 

It  varies  in  colour  from  carmine  through  cochineal-red,  to 
lead-grey  ; it  occurs  massive  and  crystallized,  according  to 
Haiiy,  in  the  form  of  an  acute  rhomboid  of  71°  48'  & 108°  14', 
which  is  considered  to  be  its  primary  form  ; but  the  crystals  are 
mostly  modified  by  secondary  planes.  It  is  translucent  or  trans- 
parent. The  structure  is  lamellar,  in  the  massive  sometimes 
curved,  with  a shining  lustre ; it  is  also  found  of  a granular  tex- 
ture, and  glimmering,  or  dull  and  opaque;  fibrous  with  a glim- 
mering lustre : also  pulverulent.  It  gives  a bright  scarlet  streak. 
The  lamellar  variety  consists  of  84.5  quicksilver,  14.75  sulphur. 
Klaproth.  Before  the  blow-pipe  it  melts,  and  is  volatilized 
with  a blue  flame  and  sulphureous  odour. 


PonP'....  71*48' 
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63  ...  152.  8 
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e on  6 1 . . . 142.55 
63  ...  131.26 


The  preceding  figure  and  measurements  are  given  ou  the  authority  of  Haiiy. 


Hepatic  Cinnabar . It  is  of  a very  dark  red,  sometimes  nearly 
iron-grey  : it  occurs  both  compact  and  slaty : the  latter 
ofteu  encloses  native  quicksilver:  the  fracture  of  the  com- 
pact is  fine  grained,  with  a glimmering  lustre  ; it  is  opaque, 
easily  frangible,  and  sectile.  Specific  gravity  7.1.  A spe- 
cimen from  Idria,  analysed  by  Klaproth,  yielded  mercury 
81.8,  sulphur  13.7,  with  less  than  1 per  cent,  each  of 
silex,  alumine,  and  oxide  of  iron  : water  and  loss  7.30. 

Bituminous  Cinnabar.  It  consists  of  Cinnabar,  or  hepatic  Cin- 
nabar, intermixed  with  coarse  coal  or  bituminous  shale. 

It  is  found  sparingly  in  clay-slate  and  secondary  limestone ; 
most  abundantly  in  the  sandstone  and  slate-clay  of  Coal  for- 
mations. 

In  Rosenau  in  Hungary  in  clay-slate,  &c.  At  Idria  in  Car- 
niola,  at  Almaden  in  Spain,  and  in  the  Palatinate  in  Coal  forma- 
tions; it  occurs  in  several  other  European  countries;  in  Siberia; 
in  New  Spain  in  slate-clay  and  sandstone. 


* From  the  Greek,  signifying  a red  coloured  grain. 
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HORN  QUICKSILVER.  MURIATE  OF  MERCURY. 

Quicksilber  Hornerz  W.  Mercure  muriate  H. 

It  is  greyish-white,  grey,  yellowish  and  greenish-grey  : it 
occurs  crystallized  in  quadrangular  prisms  terminated  by  pyra- 
mids; also  in  tubercular  crusts,  rarely  massive;  it  is  translu- 
cent, with  a lustre  between  adamantine  and  vitreous,  and  is 
sectile.  It  consists  of  76  oxide  of  mercury,  16 .4  muriatic  acid, 
7.6  sulphuric  acid.  Klaproth.  Before  the  blow-pipe  on  char- 
coal it  is  totally  volatilizable ; is  soluble  in  water,  and  the  so- 
lution gives  an  orange  precipitate  with  lime-water. 

■ 

M or  M 9090(y 

M or  M on  cl  or  cl  129.30? 
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d 135.00 

a on  d 119.30? 

The  preceding  figure  and  measurements  are  given  on  the  authority  of 
H.  J.  Brooke,  Esq. 

It  occurs  with  most  of  the  preceding  varieties  in  Bohemia,  in 
Deux-ponts,  the  Palatinate,  aud  at  Almadeu  in  Spain. 
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Including  those  of  zchich  the  base  is  sulphur  or  carbon.  It  in- 
cludes substances  of  the  most  opposite  external  characters  ; 
both  the  hardest , and  the  softest  in  nature. 


SULPHUR. 


It  is  of  two  kinds ; native  and  volcanic. 


NATIVE  SULPHUR. 

Nattirlischer  Schwefel  W.  Soufre  H. 

It  is  of  various  shades  of  yellow,  from  pale  to  deep  orange ; 
and  sometimes  has  a tinge  of  green.  It  occurs  massive,  dis- 
seminated, investing  other  minerals,  and  crystallized  in  the  form 
of  an  acute  octohedrou  either  perfect  or  variously  modified  : the 
primary  is  an  octohedron  with  equal  and  similar  scalene  trian- 
gular planes,  and  of  which  the  common  base  of  the  two  pyra- 
mids is  rhombic : the  fracture  is  conchoidal,  uneven  in  the 
impure  varieties;  the  lustre  is  shining  and  resinous:  it  is  very 
brittle.  Specific  gravity  about  2.  It  burns  readily  with  a 
lambent  blue  flame  and  suffocating  odour,  and  fuses  into  a brown 
liquid.  It  acquires  the  resinous  electricity  by  friction. 


1 2 3 4 5 6 


Fig.  1.  The  primary  octohedron.  Fig.  2,  the  same  elongated.  Fig.  3,  the 
aame,  of  which  the  summits  ate  replaced.  Fig.  4.  In  this/two  opposite  solid 
angle*  of  the  octohedron  are  replaced  by  rhombic  planes.  Fig.  5.  In  thi». 
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Sulphur . 36 1 

the  edges  of  the  common  base  of  the  two  pyramids  is  deeply  replaced  by 
quadrangular  planes.  In  fig.  6,  the  summits  of  the  octohedron  are  replaced 
each  by  four  triangular  planes,  forming  a low  pyramid  on  each. 


P on  P 106°  SO' 

P on  P over  v 85.  5 
PonP' 143.25 


It  is  found  in  veins  and  beds  in  primitive  and  secondary  rocks. 

In  Suabia,  in  veins  traversing  granite ; near  Schemnitz  in 
Hungary  in  mica-slate,  and  in  the  same  rock  in  Quito  in  Peru: 
near  Gibraltar  in  Spain  in  swinestone ; at  Bex  in  Switzerland  in 
calcareous  spar  and  the  gypsum  of  the  salt  deposit;  in  the  same 
rock  in  many  other  countries  of  the  European  continent:  it 
occurs  most  abundantly  in  this  kind  of  deposit,  generally  in 
beds,  or  disseminated  in  large  masses. 

VOLCANIC  SULPHUR. 

It  is  of  various  shades  of  yellow  and  reddish-yellow.  It  occurs 
massive,  investing,  cellular,  and  in  small  crystals  of  the  same 
fonn  as  those  of  native  sulphur.  It  agrees  pretty  much  in  cha- 
racter with  native  sulphur. 

It  occurs  in  the  fissures  of  lava  near  the  craters  of  volcanoes. 
It  is  met  with  in  Italy,  Iceland,  in  Guadaloupe  and  Nevis  in  a 
volcanic  mountain  yet  in  activity.  The  volcanoes  of  the  Cor- 
dilleras in  Quito,  yield  it  in  great  abundance  and  very  pure. 

But  perhaps  the  most  remarkable  deposit  of  volcanic  sulphur 
is  that  of  Solfatara  near  Naples,  in  a kind  of  sunken  plain 
surrounded  by  rocks,  which  is  regarded  as  the  crater  of  an 
ancient  volcano ; and  from  it,  ever  since  the  age  of  Pliny,  has 
been  obtained  a considerable  proportion  of  the  sulphur  used  in 
Europe. 

DIAMOND.* 

( Diamant  W.  H. 

Diamonds  are  either  colourless,  or  of  a yellowish,  bluish* 
yellowish  green,  clove  browm,  black  brown,  prussian  blue,  or 
rose  red  colour.  They  are  always  found  in  detached  crystals, 

* Perhaps  from  Adamus  (Pliny)  signifying — unconquerable. 
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and  the  varieties  of  form  in  which  they  occur  are  numerous : 
the  faces  are  often  convex,  and  they  are  extremely  subject  to  the 
compound  crystallization,  termed  the  made.  The  structure  is 
perfectly  lamellar,  yielding  readily  to  mechanical  division 
parallel  to  all  the  planes  of  the  regular  octohedron,  which 
therefore  is  the  form  of  the  primary  crystal.  It  varies  from 
transparent  to  nearly  opaque.  It  is  the  hardest  of  all  sub- 
stances. Specific  gravity  3.5.  When  heated,  it  becomes  phos- 
phorescent. It  possesses  only  a simple  refraction,  which  has 
been  attributed  greatly  to  its  density,  considered  as  a stone. 
Newton,  in  remarking  this,  suspected  that  the  Diamond  ought 
to  be  placed  among  combustibles.  At  a heat  less  than  the 
melting  point  of  silver,  it  gradually  dissipates,  burns,  and  com- 
bines with  nearly  the  same  quantity  of  oxygen,  and  forms  the 
same  quantity  of  carbonic  acid,  as  charcoal  : whence  it  appears 
to  consist  of  pure  carbon.  Dr.  Clarke  exposed  a diamond  of  an 
amber  colour  to  the  flame  of  a gas  blow-pipe : it  became  co- 
lourless and  transparent ; by  continuing  the  heat  it  became 
white  and  opaque,  and  was  volatilized. 

I 2 3 4 5 6 

For  transitions  of  figs.  1, 2,  3,  4,  5,  see  Red  Oxide  of  Copper,  p 306. 

The  crystal  represented  by  the  annexed 
figure  is  in  the  superb  collection  of  Dia- 
monds in  the  possession  of  Wilson  Lowry, 
Esq.  who  obligingly  permitted  me  to  exa- 
mine the  whole  series.  This  was  selected 
as  exhibiting  with  more  than  usual  beauty 
and  precision,  the  planes  of  the  primary 
octohedron  P,  P',  P”,  and  Pw,  and  those  of 
the  cube  a,  a',  and  o'7,  which  are  generally 
flat  and  brilliant.  The  numerous  faces  d 1 
and  d 2 are  uniformly  convex ; each  of  these 
faces  is,  in  reality,  a series  of  planes,  as  is 
manifest  on  other  crystals,  but  in  no  in- 
stance sufficiently  perfect  for  the  use  of  the 
reflective  goniometer.  In  the  last  of  the  small  preceding  figures,  these  faces 
are  shewn  to  the  exclusion  of  the  planes  of  the  octohedron  and  cube.  Th« 
true  angles  of  these  solids  are  added,  and  of  the  meeting  of  their  planes; 

PonP'orP" 109*  28'  16" 
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In  India,  the  Diamond  mines  extend  through  a long  tract  of 
country,  from  Bengal  to  Cape  Comorin,  at  the  foot  of  a chain 
of  mountains  50  miles  in  length  : the  chief  of  them  are  now  be- 
tween Golconda  and  Masuiipatam.  Diamonds  are  also  pro- 
cured from  the  Isle  of  Borneo  and  from  Brazil  ; where,  as  well 
as  in  India,  they  are  found  in  beds  of  ferruginous  sand  or  gravel.  - 

Fifty  years  ago  there  were  more  than  20  places  in  the  king- 
dom of  Golconda  in  which  Diamonds  of  different  sizes  were 
found.  At  that  period,  50  workings  were  also  wrought  in  the 
kingdom  of  Visapour.  These  mines  furnished  more  diamonds 
than  the  others ; but  being  smaller,  the  workings  were  aban* 
doncd.  The  Diamonds  of  Pastael,  20  miles  from  Golconda  at 
the  foot  of  the  Gate  mountains,  are  the  most  in  request.  The 
mines  are  situated  at  the  conflux  of  two  rivers ; they  have  pro- 
duced the  most  noted  Diamonds,  and  amongst  them  that  which 
has  obtained  the  name  of  the  Pitt  or  Regent  Diamond,  the 
finest  of  the  crown  jewels  of  France,  weighing  136  carats,  or 
nearly  an  ounce,  and  which  was  purchased  for  2,500,000  livres; 
about  <^100,000  sterling. 

From  Mawe’s  Travels  in  the  Interior  of  Brazil,  we  find  that 
the  Diamond  mines  of  that  country  are  situated  nearly  due 
north  of  the  mouth  of  the  Rio  Janeiro.  The  capital  of  the 
district  is  called  Tjuco.  The  country  is  covered  in  all  direc- 
tions by  grit-stone  rocks,  full  of  rounded  quartzose  pebbles. 
The  hills  are  very  numerous,  and  consist  of  grit  alternating 
with  micaceous  schistus,  and  present  an  immense  number  of 
blocks  composed  of  grit-stone  imbedding  rounded  masses  of 
quartz,  giving  to  the  whole  the  appearance  of  a pudding-stone. 
The  general  level  of  the  country  must  be  considerably  elevated ; 
it  is  very  full  of  streams,  which  fall  into  the  rivers  traversing 
the  lower  country  in  almost  every  direction.  Diamonds  have 
been  largely  obtained  in  various  places  in  this  district,  and 
always  from  the  beds  of  the  streams  or  rivers  ; most  of  which 
have  yielded  them.  The  principal  w ork  is  that  called  JVlandaiir 
ga  on  the  river  Jigitonhonha  : which  being  shallow,  though 
broad,  its  waters  are  either  dammed  out,  or  diverted  from  their 
course,  or  pumped  out  by  a particular  contrivance.  The  mud 
of  the  river  is  then  removed,  discovering  a stratum  of  cascalhdo , 
which  consists  of  rounded  pebbles  and  gravel ; this  is  taken 
up,  and  the  Diamonds  arc  washed  out  of  it.  Diamonds  are 
by  no  means  peculiar  to  the  beds  of  rivers  or  ravines  ; they 
have  been  found  in  cavities  and  water-courses,  on  the  summits 
of  the  most  lofty  mountains  of  the  district. 

One  of  the  largest  know  n Diamonds  was  in  the  possession  of 
the  late  Empress  of  Russia  ; it  was  of  the  size  of  a pigeon’s  egg 
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and  weighed  193  carats  or  nearly  one  ounce  and  one-third  of 
an  ounce. 

The  largest  Diamond  hitherto  found,  is  in  the  possession  of 
the  Rajah  of  Mattau,  in  the  island  of  Borneo,  in  which  island 
it  was  found  about  a century  ago.  It  is  shaped  like  an  egg,  with 
an  indented  hollow  near  the  smaller  end.  It  is  said  to  be  of 
the  finest  water.  It  weighs  367  carats.  Now  as  156  carats 
are  equal  to  1 oz.  Troy,  it  is  obvious  that  this  Diamond  weighs 
2 oz.  169.87  gr.  Troy.  Many  years  ago  the  governor  of  Ba- 
tavia tried  to  purchase  this  Diamond.  He  sent  a Mr.  Stuvart  to 
the  Rajah,  who  offered  150,000  dollars,  two  large  war  brigs 
with  their  guns  and  ammunition,  together  with  a certain  num- 
ber of  great  guns,  and  a quantity  of  powder  and  shot.  The 
Rajah,  however,  refused  to  deprive  his  family  of  so  valuable  an 
hereditary  possession,  to  which  the  Malays  attach  the  mira- 
culous power  of  curing  all  kinds  of  diseases,  by  means  of  the 
water  in  which  it  is  dipped,  and  with  which  they  imagine  that 
the  fortune  of  the  family  is  connected. 


MINERAL  CARBON.  MINERAL  CHARCOAL. 

Mineralische  Holzkohle  W. 

Mineral  Carbon  is  black  or  of  a greyish-black  colour,  and  is 
destitute  of  bitumen  ; it  consists  of  charcoal,  with  various  pro- 
portions of  earth  and  iron. 

It  has  a glimmering,  silky  lustre,  aud  a fibrous  appearance, 
discovering  a wood-like  texture.  It  is  somewhat  heavier  than 
common  charcoal,  and  is  easily  reduced  to  ashes  before  the  blow- 
pipe, without  either  flame  or  smoke. 

It  occurs  in  thin  layers  in  brown  coal,  slate  coal,  slaty  glance 
coal,  and  pitch  coal ; but  in  quantities  too  small  to  be  made  se- 
parate use  of. 

\ 

PLUMBAGO.*  GRAPHITE.  BLACK  LEAD. 

Graphit  W.  H. 

It  is  of  an  iron  or  steel-grey  colour.  It  occurs  of  a lamellar 
texture  in  mass,  in  kidney-shaped  lumps,  or  disseminated  in 
rocks : also,  though  rarely,  crystallized  in  the  form  of  the  regu- 
lar six-sided  prism,  of  which  the  summits  are  striated  parallel  to 
their  edges.  It  has  a glistening  metallic  lustre,  its  fracture  is 
granular  and  uneven ; it  is  unctuous  to  the  touch,  soft,  and  not 

* Plumbago,  from  its  drawing  like  lead  (its  streak  being  of  the  same  co- 
lour). Graphite;  from  the  Greek,  to  draw  ; in  alluaiou  to  its  use. 
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very  brittle.  Its  streak  is  lead-coloured.  Its  specific  gravity 
somewhat  exceeds  2.  It  consists  of  90.  9 of  carbon,  and  9. 1 of 
iron.  Berthollet.  When  heated  it  burns  by  a full  and  long 
continued  heat,  without  flame  or  smoke,  leaving  behind  a por- 
tion of  red  oxide  of  iron. 

It  belongs  chiefly  to  primitive  rocks. 

. It  occurs  in  granite  in  Bavaria;  in  gneiss  in  Piedmont;  in 
mica-slate  in  Calabria ; in  serpentine  in  Andalusia ; in  syenite 
in  New  York,  in  six-sided  tables  of  a lamellar  structure ; with 
pargasite  in  Finland,  &c.  It  also  occurs  in  France  in  granular 
limestone,  in  Bohemia,  Austria,  &c.  See. 

The  purest  and  most  esteemed  Plumbago  is  found  in  Borro- 
dnle  in  Cumberland,  where  it  occurs  in  a considerable  mountain 
of  schistose  rocks,  traversed  by  veins  of  quartz ; some  ac- 
count of  the  mine  may  be  found  in  Parkes’s  < Chemical  Essays.’ 
A variety  inferior  in  lustre  to  that  of  Borrodale  has  lately  been 
found  imbedded  in  mica-slate  at  Strathferran  near  Bcauly,  Aber- 
deenshire. It  has  also  been  found  passing  into  a kind  of  coal 
of  a columnar  form  at  Crumnock  in  Ayrshire.  It  occurs  near 
Kilkenny  well  in  Ireland.  j ‘ * . f 

•'Sf.  V 

,*  » */  • 

ANTHRACITE.*  BLIND  COAL. 

Glanzkohle  W.  Anthracite  II.  Bt.  Blende  charbouneuse  Br. 

Glance  Coal  J. 

Of  this  substance  there  are  three  varieties ; the  massive,  slaty, 
aud  columnar. 

Massive  Anthracite.  Conchoidal  Glance  Coal  J.  It  is  of  au 
iron-black  colour,  often  superficially  tarnished,  and  occa- 
sionally with  a splendent  metallic  lustre;  the  fracture  is 
conchoidal  with  a shining  metallic  lustre  : it  is  light  and 
brittle.  It  burns  without  flame  or  odour,  leaving  a whitish 
ash. 

It  occurs  at  Meissner  in  Hesse.  In  England,  at  Walsall 
in  Staffordshire. 

Slaty  Anthracite.  Slaty  glance  Coal  J.  It  is  of  a black  or 
brownish-black  colour.  The  structure  is  imperfectly  slaty 
in  one  direction,  with  a somewhat  metallic  lustre;  the 
cross  fracture  is  flattish  conchoidal.  It  is  easily  frangible, 
somewhat  sectile,  and  brittle.  Specific  gravity  1.4 — 1.8. 
According  to  Dolomieu,  when  reduced  to  powder,  and 
heated  in  a crucible,  it  does  not  give  out  any  sulphureous 

* Anthracite,  from  the  Greek ; consisting  of  carbon. 
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or  bituminous  odour,  and  on  distillation,  affords  neither 
sulphur  nor  bitumen.  By  exposure  to  considerable  heat, 
it  burns  without  flame,  and  at  length  is  consumed,  leaving 
an  ash.  It  consists  of  carbon  72.05,  silex  13.19,  alumine 
3.29,  oxide  of  iron  3.47. 

It  occurs  in  primitive  and  secondary  rocks.  In  Norway 
with  native  silver  in  veins  traversing  mica-slate ; in  the 
same  rock  in  Switzerland  and  Savoy,  also  in  clay-slate;  in 
Spain  in  gneiss ; in  greywacke  in  Dauphine. 

In  Scotland,  in  Calton  hill,  Edinburgh,  in  veins  of  cal- 
careous spar  traversing  trap  rocks,  and  also  in  several  other 
places  in  Scotland,  where  it  is  termed  Blind  Coal. 

In  England  it  is  found  in  the  coal-formation  near  Walsal 
in  Staffordshire  ( Slone  Coal).  In  Wales,  in  the  southern 
parts  of  Brecknockshire,  Carmarthenshire,  and  Pembroke- 
shire ( Welch  Culm).  In  the  same  situation  near  Cum- 
nock and  Kilmarnock  in  Ayrshire,  Scotland,  and  at  Kil- 
kenny in  Ireland  ( Kilkenny  Coal.) 

Columnar  Anthracite.  Columnar  glance-coal  J.  It  occurs  in 
the  form  of  small  short  prismatic  concretions,  either  straight 
or  curved : it  is  of  an  iron-black  colour,  with  a shining 
metallic  lustre,  and  occasionally  is  tarnished  externally. 
It  is  opaque,  soft,  light,  and  brittle.  It  burns  without  flame 
or  smoke.  x 

It  appears  to  occur  chiefly  in  the  neighbourhood  of  se- 
condary trap  rocks. 

It  is  found  at  Meissner  in  Hesse,  with  brown-coal,  bitu- 
minous wood,  &c.  and  basalt. 

MINERAL  OIL. 

Under  this  term  are  comprehended  two  substances,  Naptha 
and  Petroleum  ; both  of  which  are  liquid,  highly  inflammable, 
and  lighter  than  water. 

1.  NAPTHA.* 

Bitumc  liquide  blanch&trc  H.  Le  Napthe  Br.  Bitume  napthe  Bt. 

It  is  nearly  colourless,  sometimes  yellowish,  and  transparent; 
It  burns  with  a blue  flame,  much  smoke,  gives  out  a penetrating 
odour,  and  leaves  no  residuum.  It  appears  to  be  the  only  fluid 
in  which  oxygen  does  not  exist  in  considerable  proportion  : 
advantage  has  been  taken  of  this  circumstance  by  Sir  H.  Davy, 
who  employed  it,  for  that  reason,  in  preserving  the  new  metals 
discovered  by  him. 

* From  the  Greek;  signifying — to  take  fire. 
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By  the  elaborate  experiments  and  analysis  of  Saussure,  it  ap- 
pears that  naptha  is  composed  of  carbon  87.21,  and  hydrogen 
12.79.  It  may  therefore  be  termed  a carburetted  hydrogen. 

A pure  colourless  specimen  from  Persia,  having  the  taste  and 
smell  of  naptha  made  from  coal  in  this  country,  and  of  the  spe- 
cific gravity  of  .753,  has  been  examined  by  Dr.  Thomson  : he 
concludes  it  to  be  a compound  of  9.75  carbon,  1.75  hydrogen  ; 
but  there  was  a deficiency  of  3 per  certt.  which  he  supposes  to 
be  nitrogen. 

It  w’as  not  very  volatile  ; it  boiled  at  320°. 

The  most  copious  springs  of  naptha  are  on  the  coast  of  the 
Caspian  Sea  in  the  peninsula  of  Apcheron  ; the  surrounding 
country  is  calcareous,  and  the  soil  which  affords  the  naptha  is 
sandy  and  marly.  It  perpetually  gives  ont  vapour  of  a pene- 
trating odour  and  very  inflammable  : it  is  said  that  the  people 
of  the  country  dress  their  food  by  means  of  it,  for  which  pur- 
pose they  pass  it  through  earthen  pipes.  By  distillation  it 
yields  naptha  pure  for  medicine.  The  Persians  employ  the  re- 
siduum to  burn  in  their  lamps  instead  of  oil.  A considerable 
revenue  is  derived  from  it  by  the  Chief  of  the  country. 

Naptha  is  also  found  in  Calabria ; on  Mount  Zibio  near  Mo- 
dena : in  Sicily,  and  in  America,  &c. ; but  it  is  supposed  that 
travellers  have  sometimes  mistaken  petroleum  for  naptha. 

In  1802,  near  the  village  of  Aniiauo,  in  the  State  of  Parma,  a 
spring  of  naptha  of  a topaz-yellow  colour,  was  discovered,  which 
readily  burns  without  leaving  any  residue  ; it  rises  in  sufficient 
quantity  to  light  up  the  city  of  Genoa,  for  which  purpose  it  is 
employed. 

2.  PETROLEUM. 

Bitumc  liquide  noirfttre  II.  Petrol  Br.  Bitume  Petrole  Bt. 

Petroleum,  at  the  usual  temperature,  is  rather  thicker  than 
common  tar,  has  a strong  disagreeable  bituminous  odour,  and  is 
of  a blackish  or  reddish-brown  colour.  It  is  very  combustible, 
giving  our  during  combustion  a very  thick  black  smoke,  and 
leaving  very  little  residue  in  the  form  of  a black  coal. 

It  is  found  in  many  countries,  principally  in  those  producing 
coal.  At  several  places  in  France.  In  F.ngland,  at  Orraskiik 
in  Lancashire,  and  at  Coal  Port,  near  Coalbrookdale.  In  Scot- 
land, at  St.  Catherine’s  well  near  Edinburgh,  and  in  the  Isle  of 
Pomona,  one  of  the  Hebrides.  It  occurs  also  in  Bavaria, 
Switzerland,  and  in  Italy  near  Parma.  Near  the  latter  place, 
the  petroleum  gives  out  so  powerful  an  odour,  that  the  work- 


* From  two  Greek  words,  signifying  rock  (mineral)  oil. 
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men  cannot  long  endure  it  at  the  bottom  of  the  petroleum  wells, 
without  danger  of  fainting.  It  is  found  in  many  other  parts  of 
Europe  and  in  America. 

It  is  most  plentifully  found  in  Asia:  round  the  town  of  Rain- 
anghong  in  the  Birman  empire,  there  are  520  wells  in  full  acti- 
vity, into  which  petroleum  flows  from  over  coal.  No  water 
ever  penetrates  into  these  wells.  The  quantity  of  petroleum 
annually  produced  by  them  amounts  to  more  than  400,000  hogs- 
heads. To  the  inhabitants,  its  uses  are  important;  from  Mous- 
soul  to  Bagdad  it  is  used  instead  of  oil  for  lamps ; mixed  with, 
earth  or  ashes,  it  serves  for  fuel. 

When  naptha  is  exposed  to  the  air  and  light,  it  becomes 
brown,  thickens,  and  seems  to  pass  into  petroleum  : and  when 
petroleum  is  distilled,  an  oil  is  obtained  from  it  similar  to  nap- 
tha. When  petroleum  is  exposed  to  the  air,  it  thickens  and 
passes  into  a kind  of  bitumen.  Considerable  alliance  is  thus 
proved  to  exist  between  mineral  oil  and  bitumen. 


BITUMEN.  MINERAL  PITCH. 

Of  bitumen  there  are  three  varieties. 

I.  EARTHY  BITUMEN.  (MALTHA?) 

Erdig£s  Erdpech  W.  Bitume  glutineux  H.  La  poix  minerale  terreuse  Br. 

Bitume  Malthe  Bt.  Earthy  mineral  pitch  J.  Cohesive  mineral  pitch,  A. 

It  is  of  a blackish-brown  colour,  and  is  dull;  the  fracture  is 
earthy  and  uneven ; it  is  soft  enough  to  take  an  impression  of 
the  uail ; it  is  sectile,  and  possesses  a strong  bituminous  odour. 
It  burns  with  a clear  brisk  flame,  emits  an  agreeable  bituminous 
odour,  and  deposits  much  soot^  It  appears  to  consist  of  inflam- 
mable matter,  mingled  with  a considerable  proportion  of  earthy 
substances. 

It  is  found  in  France,  at  a place  called  Puy  de  la  P&ge,  where 
it  renders  the  soil  so  viscous,  that  it  adheres  strougly  to  the  foot 
of  the  traveller.  It  is  also  found  in  a mountain  iu  Persia,  be- 
tween Schiraz  and  Bender-congo,  where  it  is  called  baume- 
raomie.  it  is  collected  with  care,  and  sent  to  the  king  of  Persia 
as  being  efficacious  in  the  cure  of  wouuds.  It  is  occasionally 
used  as  a pitch,  and  in  certain  varnishes  to  preserve  iron  from 
rust.  It  also  occurs  in  the  Hartz. 

It  is  said  to  have  been  found  in  Carharack  mine  in  Cornwall  ? 
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2.  ELASTIC  BITUMEN. 

Elastiches  Erdpvch  W.  Bitume  cla^tiquc  H.  La  poixminerale  elastique  H. 

Bitume  eloatique  Ur.  Elastic  mineral  pitch  J.  A. 

Elastic  bitumen  is  of  various  shades  of  brown  ; it  is  soft,  yields 
easily  to  pressure,  is  flexible,  elastic,  possesses  a strongly  bitu- 
minous odour,  and  is  about  the  weight  of  water.  It  burns 
readily  with  a large  flame  and  much  smoke,  but  melts  by  a 
gentle  heat,  and  is  thereby  converted  into  a substance  resemb- 
ling petroleum,  or  maltha,  or  asplyilt,  according  to  its  previous 
consistence. 

It  takes  up  the  traces  of  a pencil  in  the  same  manner  as  the 
caoutchouc  or  Iudia  rubber,  whence  it  has  obtained  the  name 
of  Mineral  Caoutchouc. 

Hitherto  it  has  only  been  found  in  the  Odin  mine,  near 
Castleton  in  Derbyshire,  in  a secondary  limestone,  accompanied 
fry  calcareous  spar,  fluor,  blende,  galena,  pyrites,  and  asphalt. 
Elastic  bitumen  consists  chiefly  of  bituminous  oil,  hydrogen  gas, 
and  charcoal ; very  small  proportions  of  other  substances  have 
been  detected  by  analysis. 

•3.  COMPACT  BITUMEN.  ASPHALT. 

Schlackigea  Erdpech  W.  Bitume  solidc  H.  La  poix  minemle  seorinc6e  Br. 

Bitume  asphnlte  Bt.  Slnggy  mineral  pitch  J.  Compact  mineral  pitch  A. 

It  varies  from  brownish-black  to  black ; it  occurs  massive, 
with  a conchoidal  fracture,  and  shining  resinous  lustre,  and  is 
opaque,  and  very  brittle.  Specific  gravity  1 — 1.6.  When  rub- 
bed, it  gives  out  a bituminous  odour. 

By  combustion,  it  leaves  a small  quantity  of  ashes.  It  con- 
sists chiefly  of  bituminous  oil,  hydrogen  gas,  and  charcoal,  but 
the  latter  is  in  much  greater  proportion  than  in  elastic  bitumen ; 
oxide  of  iron,  and  two  or  three  of  the  earths,  sometimes  consti- 
tute very  small  proportions  of  it. 

It  is  found  in  the  Palatinate;  in  France;  at  Neufchatcl  in 
Switzerland  ; in  large  strata  in  Aolona  in  Albania ; and  in  large 
pieces  on  the  shores,  or  floating  on  the  surface,  of  the  Asphaltic 
lake  in  Judea,  called  the  Dead  Sea  ; which  is  said  to  have 
obtained  the  latter  name  from  the  belief  that  the  asphaltum 
caused  the  death  of  birds  attempting  to  fly  over  it.  It  abounds 
in  the  islands  of  Barbadoes  and  Trinidad  in  the  West  Indies. 
In  the  latter  it  occurs  in  a vast  lake,  three  miles  in  circumference, 
called  the  Pitch  lake  ; the  thickness  of  which  is  unknown.  A 
gentle  heat  renders  it  ductile,  and  when  mixed  with  grease  or 
common  pitch,  it  is  used  for  paying  the  bottom*  of  ships,  and  is 
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supposed  to  protect  them  from  that  pest  of  the  West  Indian  seas, 
the  teredo  or  borer.  Porcelain  jasper  occurs  near  the  Lake. 

In  a vein  in  Carharack  mine  in  Cornwall,  it  was  found  ac- 
companying yellow  copper.  It  occurs  also  in  veins  in  Ilaugh- 
mond  hill  in  Shropshire.  In  Scotland  in  liaetz  limestone,  and 
in  Last  Lothian. 

The  ancients  employed  bitumen  in  the  construction  of  their 
buildings  ; and  it  is  said  that  all  historians  agree  that  the  bricks 
of  which  the  walls  of  Babylon  were  built,  were  cemented  with 
hot  bitumen ; which  gave  them  very  great  solidity.  Bitumen 
was  carried  down  by  the  w’atcr  of  a river  which  joined  the 
Euphrates  ; it  was  also  found  in  the  salt  springs  in  the  neigh- 
bourhood of  Babylon.  The  Egyptians  are  also  said  to  have 
employed  it  for  the  embalming  of  bodies;  constituting  what 
now;  we  call  mummies. 

Bitumen  enters  into  the  composition  of  the  black  indurated 
marl  or  shale  which  accompanies  common  coal ; and  which  is 
generally  mixed  with  it  iu  variable  proportion.  It  is  likewise 
found  in  certain  limestones  ; for  instance,  that  of  Aberthaw, 
of  which  bitumen  forms  about  2 per  cent. 


BLACK  COAL.  COMMON  COAL. 

Schiefferkohle,  Blatterkohle,  Grobkohle  W.  Houille  H.  Slate-Coal. 

foliated  Coal,  Coarse  Coal  J. 

7 % 

It  is  of  a black  colour,  frequently  with  an  irridescent  tatnish. 
It  occurs  massive ; the  structure  in  one  direction  is  mostly  slaty, 
sometimes  in  two  directions ; the  fragments  vary  in  shape  from 
nearly  the  proportions  of  the  cube,  to  those  of  a rhombic  prism 
greatly  resembling  that  of  mica:  it  sometimes  contains  thin 
parallel  layers  of  mineral  carbon;  the  cross  fracture  is  small 
and  imperfectly  conchoidal,  frequently  with  a brilliant  semi- 
metallic  lustre.  Specific  gravity  1.2 — 1.3.  It  burns  with  a 
bright  flame  and  muclj  smoke ; but  this  coal  commonly  contains 
some  proportion  of  earthy  ingredients,  and  often  a very  con- 
siderable proportion. 

Analysis  of  several  varieties  of  coal  by  Dr.  Thomson.  A 'ezo- 
castle , or  caking  coal,  carbon  75.28,  hydrogen  4.18,  azote  15.96, 
oxygen  4. 58.  Splint , or  light-burn  hard  coal , from  Glasgow, 
used  for  making  coke  and  smelting  iron,  carbon  75,  hydrogen 
6.25,  azote6.25,  oxygen  12.5.  Cherry , or  soft  coal , from  one 
of  the  Glasgow  upper  beds  (of  the  same  kind  with  the  Stafford- 
shire), carbon  74.45,  hydrogen  12.4,  azote  10.22,  oxygen  2.93. 
Canncl  coal,  carbon  64.72,  hydrogen  21.56,  azote  10.72.  Dr. 
Thomson  inclines  to  the  opinion  that  coal  is  a direct  combina- 
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tion  of  these  elements,  and  not  a compound  of  bitumen,  &c.  as 
has  been  supposed. 

It  occurs  in  many  countries  of  the  European  continent,  and 
is  the  common  coal  of  the  most  extensive  British  collieries. 


CANNEL  COAL. 

Kennel  Kohle  W.  Houille  H.  Candle  Coni  A. 

It  is  of  a greyish  black  colour,  and  occurs  massive  ; the  frac- 
ture is  large  and  flat  conchoidal,  with  a glimmering  resinous 
lustre  : it  is  brittle.  Specific  gravity  1.2.  It  burns  with  a bright 
flame,  but  at  the  same  time  decrepitates  and  flies  into  angular 
fragments.  For  analysis  by  Dr.  Thomson,  see  preceding  article. 

It  is  commonly  found  in  the  upper  beds  of  our  coal  deposites, 
as  near  Wigan  in  Lancashire,  at  Clee  hill  in  Shropshire,  and 
near  Newcastle  in  Durham : and  in  Scotland,  at  Gilmerton  near 
Edinburgh,  and  Muirkirk  in  Clydesdale. 

The  name  Cannel  is  supposed  to  be  derived  from  the  word 
candle,  because  in  some  places  it  is  used  as  a substitute.  In 
Scotland  it  is  termed  Parrot  coal. 

As  it  receives  a polish,  it  is  sometimes  made  into  snuff-boxes, 
ink-stands,  &c. 

JET. 

, Pechkohlc  W.  Jayct  H.  Pitch  Coal  J. 

Jet  is  generally  of  a velvet  black  ; it  occurs  in  elongated  re- 
niform  masses,  and  sometimes  in  the  shapes  of  branches,  with  a 
regular  woody  structure.  It  has  a brilliant,  resinous  lustre,  and 
a perfectly  conchoidal  fracture ; it  is  soft  and  brittle,  and  is  but 
little  heavier  than  water. 

It  burns  with  a greenish  flame  and  a strong  bituminous  smell, 
leaving  a yellowish  ash.  It  occurs  principally  in  marly,  schis- 
tose, calcareous,  or  sandy  beds. 

• It  is  met  with  in  several  places  in  France:  where  it  is  some- 
tflnes  found  enclosing  amber.  In  one  place  it  occurs  in  oblique 
beds,  at  a considerable  depth,  between  beds  of  sandstone.  It  is 
likewise  found  near  Wittemburg  in  Saxony.  It  occurs  in  the 
Prussian  amber  mines  in  detached  fragments,  and  is  there  called 
Black  amber. 

In  France  and  Germany,  it  is  worked  into  various  trinkets 
chiefly  worn  as  part  of  the  mourning  habit;  but  when  not  suf- 
ficiently fine  and  hard  for  that  purpose,  it  is  used  as  fuel. 

In  Eugland  it  occurs  in  aluminous  shale,  at  Whitby  in  York- 
shire. 
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BROWN  COAL. 

Brauakohle  W.  Lignite  W- 

This  substance  is  perhaps  principally  characteriied  by  it* 
odour  when  in  a state  of  combustion,  which  resembles  that  of 
peat ; the  flame  is  weak  ; it  appears  to  have  but  little  analogy 
with  common  coal.  It  occurs  massive,  and  brown  of  various 
shades,  and  brownish  black,  (Moor  coal):  the  fracture  is  some- 
times earthy,  sometimes  fibrous,  and  in  the  latter  instance  it 
generally  possesses  more  or  less  of  the  structure  of  wood  ( W ood 
coal)  ; but  it  is  sometimes  sufficiently  compact  to  afford  a more 
or  less  perfect  conchoidal  fracture  with  a somewhat  resinous 
lustre,  and  is  nearly  black.  It  yields  to  the  knife,  sometimes  to 
the  pressure  of  the  nail.  200  grains  of  the  Bovey  brown  coal 
yielded  by  distillation  60  grains  of  water,  acidulous  and  bitumi- 
nous; 21  grains  of  thick  brown  oily  bitumen;  90  of  charcoal, 
and  29  of  mixed  gases,  hydrogen,  carbonated  hydrogen,  and 
carbonic  acid. 

It  is  usually  found  in  alluvial  deposits,  sometimes  in  ficetz 
rocks. 

The  earthy  and  fibrous  varieties  usually  occur  together  in 
Mansfeldt  in  Thuringia,  and  in  the  circles  of  Saal  and  Leipsic,- 
in  beds  of  20  to  40  feet  thick,  and  of  several  square  miles  in 
extent ; also  in  the  great  underground  forest  in  which  amber  is 
found  in  Prussia,  and  thence  termed  the  Prussian  Amber  mines. 
In  Iceland  ; where  it  is  termed  Surlurbrand.  It  is  also  found 
in  France,  Silesia,  Bavaria,  and  several  other  European  coun- 
tries, as  also  is  the  most  compact  variety. 

In  England,  the  fibrous  and  compact  varieties  (Bovey  coal) 
are  found  near  Bovey  Tracey  in  Devonshire,  forming  six  beds  of 
various  thicknesses,  interposed  between  brownish  clay ; small 
veins  of  coal  resembling  reeds  and  grass  are  found  in  the  clay, 
together  with  retinasphalt.  The  fibrous  variety  also  occurs  at 
the  mouth  of  the  Ouse  in  Sussex. 

In  Scotland  in  Fife  and  Mid  Lothian,  and  in  the  isles  of  Sk j 
and  Canna. 

It  occurs  abundantly  in  the  Faroe  Isles,  particularly  in  Sude- 
roe,  and  also  in  the  county  of  Antrim  in  Ireland  imbedded  in 
trap. 

. DYSQDILE.  DUSODILE. 

Dysodilc,  Cordier.  HouilU  papyracee  Lucas.  Merda  di  Diavolo  des  8icilien$. 

It  occurs  in  masses  of  a greenish-grey  or  of  a yellow  colour, 
and  either  compact  or  laminated,  sometimes  both.  It  Is  ex- 
tremely fragile,  gives  out  the  argillaceous  odour  when  breathed 
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on,  and  is  of  the  specific  gravity  of  1 . 146.  It  burns  with  a con* 
siderable  flame  and  smoke,  and  an  almost  insupportabiy  fetid 
odour,  with  a crackling  noise,  leaving  a residue  of  nearly  half 
its  weight,  unaltered  in  form*  Macerated  in  water,  it  becomes 
translucent,  and  its  laminae  acquire  flexibility. 

It  occurs  at  Melili  near  Syracuse  in  Sicily,  in  the  form  of  a 
bed  of  inconsiderable  thickness  between  beds  of  a secondary 
limestone. 


AMBER. 

Bernstein  W.  Suocin  H. 

This  mineral  is  yellow  of  various  shades,  or  of  a greenish  or 
yellowish-white  colour;  sometimes  reddish*brown.  It  is  found 
in  nodules  or  roundish  masses,  from  the  size  of  coarse  sand  to 
that  of  a man’s  head,  also  in  stalactites.  It  is  brittle  and  yields 
easily  to  the  knife : it  is  sometimes  transparent,  always  trans- 
lucent : the  fracture  is  more  or  less  perfectly  conchoidal,  with  a 
vitreous  or  resinous  lustre.  It  occasionally  incloses  insects  of 
the  ant  species,  in  remarkable  preservation.  The  strong  electric 
powers  of  amber  are  generally  known.  This  property  gave  rise 
to  the  science  of  electricity,  which  was  so  called  from 
(Electron)  the  Greek  name  for  amber. 

The  real  nature  and  origin  of  amber  are  not  understood : it  is 
generally  considered  to  be  a fossil  resin  somewhat  mineralized. 
It  yields  by  distillation  an  acid  called  the  succinic  acid , (suc- 
ciuum  being  the  Latin  for  amber)  and  leaves  as  the  residue  an 
extremely  black,  shining  coal,  which  is  employed  as  the  basis 
of  the  finest  black  varnishes.  When  exposed  to  fl*me  in  the 
open  air,  amber  takes  fire  and  bums  with  a yellowish  flame, 
giving  out  a dense,  pungent,  aromatic  smoke,  and  leaving  a light, 
Shining,  black  coal. 

It  belongs  perhaps  exclusively  to  countries  of  late  formation. 

In  Greenland,  Kamschatka,  and  Moravia,  it  is  found  in  grains 
disseminated  through  coal.  It  also  occurs  on  the  shores  of  the 
Baltic,  of  Sicily,  and  of  the  Adriatic  sea;  in  Poland,  France, 
Italy,  and  many  other  countries ; and  occasionally  in  the  beds 
of  gravel  in  the  neighbourhood  of  Ixuidou,  aod  on  the  coast  of 
Norfolk  and  of  Suffolk.  Near  the  sea  coast  in  Prussia,  there 
are  regular  mines  of  amber : under  a stratum  of  Sand  and  clay 
about  20  feet  thick,  succeeds  a stratum  of  trees  40  or  50  feet 
thick,  half  decomposed,  impregnated  with  pyrites  and  bitumen, 
and  of  a blackish-brown  colour.  Parts  of  these  trees  are  im- 
pregnated with  amber,  which  sometimes  is  found  in  stalactites 
depending  from  them.  Under  the  stratum  of  trees  were  found 
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pyrites,  sulphate  of  iron,  and  coarse  sand,  in  which  were  rounded 
masses  of  amber.  The  mine  is  worked  to  the  depth  of  100  feet, 
and  from  the  circumstances  in  which  the  amber  is  found,  it 
seems  plain  that  it  originates  from  vegetable  juices.  G.  B. 
Sowerby  has  mentioned  to  me  an  interesting  specimen  which  he 
saw  at  Baden  near  Vienna.  The  wood  of  a branch  of  a tree 
bad  been  converted  into  jet,  of  which  the  centre  was  amber. 

HATCHETINE.* 

Rev.  J.  J.  Conybeare. 

This  singular  mineral  varies  in  colour  from  yellowish-white  to 
wax  and  greenish-yellow.  It  occurs  either  flaky,  like  sperma- 
ceti, or  sub-granuiar,  like  bees  wax.  When  flaky  it  has  a 
slightly  glistening  and  pearly  lustre,  and  a considerable  degree 
of  translucency ; when  sub-granular  it  is  dull  and  opaque.  It  is 
of  about  the  harduess  of  soft  tallow',  and  possesses  neither  odour 
nor  elasticity ; but  is  so  fusible,  as  to  melt  iu  water  heated 
below  170°,  and  is  very  light.  Like  elastic  bitumen,  it  is  readily 
soluble  in  ether ; and  each  solution,  by  spontaneous  evaporation, 
leaves  a viscid  oily  matter  in  separate  drops,  but  that  from 
Hatchetine  is  still  inodorous ; while  that  from  elastic  bitumen 
retains  strongly  the  peculiar  odour  of  that  substance.  Hatchetine 
distilled  over  the  naked  flame  of  a spirit-lamp  assumes  the  bitu- 
minous smell,  and  gives  over  a butyraceous  substance  of  a green- 
ish-yellow colour,  a coaly  matter  remaining  in  the  retort  j at  a 
lower  heat  it  gives  over  a light  oil. 

It  is  considered  by  its  discoverer,  the  Rev.  J.  J.  Conybeare, 
that  the  characters  of  this  mineral  authorize  its  being  considered 
as  distinct  from  petroleum,  asphalt,  and  clastic  bitumen. 

It  occurs  filling  small  contemporaneous  veins,  lined  with  cal- 
careous spar  and  small  quartz  crystals,  in  iron-stone,  at  Merthyr 
Tydvil  iu  South  Wales. 

MELLITE.+ 

Honigstein  W.  Mellite  H. 

It  is  of  various  shades  of  honey-yellow,  and  occurs  granular, 
and  crystallized  in  the  form  of  an  obtuse  octohedron,  of  which 
the  common  base  of  the  two  pyramids  is  square,  and  yields  to 
mechanical  division  parallel  to  all  its  planes,  but  not  with  bril- 
liant surfaces ; the  cross  fracture  is  conchoidal,  with  a glimmer- 
ing lustre  ; it  is  translucent.  It  is  softer  thau  amber.  Specific 

% 

* So  named  in  honotir  of  the  eminent  chemist  Chas.  Hatchett,  Esq.  F.R.S. 

+ From  the  Greek,  signifying  Honey-stone,  in  allusion  to  its  vcllow  colour. 
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gravity  1.6.  It  consists  of  84  mellitic  add  and  water,  and  16 
of  alumine,  Klaproth.  It  is  slightly  resino-electric  by  friction  ; 
before  the  blow-pipe  it  becomes  of  an  opaque-white  with  black 
spots,  and  is  at  length  reduced  to  ashes.  When  burnt  in  the 
open  air,  neither  smoke  nor  flame  is  observable,  and  it  eventu- 
ally acquires  the  colour  aud  consistence  of  chalk. 


P on  P'  1 18°8/ 
P'  on  P"  93.  0 


The  Mellite  is  a rare  mineral,  having  hitherto  only  been  found 
in  Thuringia,  in  the  district  of  Saal,  and  in  Switzerland.  It 
occurs  on  bituminous  wood,  and  earthy  coal,  and  is  generally 
accompanied  by  sulphur.  In  Switzerland  it  is  accompanied  by 
asphaltum. 

RETINASPHALT. 

Retinasphalt,  Hatchett. 

It  occurs  in  the  form  of  irregular  opaque  lnmps  of  a pale 
brownish-yellow  colour,  with  a glistening  lustre  aud  imperfect 
conchoidal  fracture.  It  is  very  brittle  and  soft,  and  somewhat 
heavier  than  water.  When  placed  on  a hot  iron,  it  melts, 
smokes,  and  burns  with  a bright  flame,  giving  out  a fragrant 
odour;  100  parts  consist  of  55  parts  of  resin,  42  of  asphalt,  and 
3 of  earth. 

It  occurs  at  Bovey  Tracey  in  Devonshire,  adhering  to  brown 
coal,  aud  is  also  found  in  layers,  about  -Jyth  of  an  inch  thick, 
In  the  coal  of  the  Independent  coal-formation  in  several  places 
in  the  southern  part  of  Staffordshire.  The  layers  are  parallel 
with  those  of  the  coal,  which  however,  is  composed  chiefly  of 
mineral  charcoal. 


FOSSIL  COPAL. 

Fossil  Copal,  Highgatc  Iicsin,  A. 

Fossil  Copal  or  Ilighgate  Resin  wras  found  in  considerable 
quantity  in  the  bed  of  blue  clay  of  which  Highgate  Hill  near 
London,  in  great  measure  consists.  It  is  in  irregular  pieces 
of  a light  yellowish  and  dirty  brown  colour,  somewhat  trans- 
lucent and  with  a resinous  lustre  ; it  is  brittle,  yields  easily  to 
the  knife,  and  is  but  little  heavier  than  water,  its  specific  gravity 
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being  only  1 .046.  It  gives  out  a resinous  aromatic  odour  when 
heated,  and  melts  into  a limpid  fluid ; when  applied  to  the 
flame  of  a candle  it  takes  fire  and  bams  with  a clear  yellow 
flame  and  ubundance  of  smoke,  as  is  the  case  with  other  resins ; 
before  the  blow -pipe  it  burns  away  without  leaving  any  percepti- 
ble ash.  A specimen  was  deposited  more  than  a century  ago  in 
the  Woodwardian  collection  at  Cambridge,  from  a clay-pit  near 
Islington. 

It  has  been  found,  as  I am  informed  by  G.  B.  Sow  erby,  in 
considerable  abundance  at  Wolchow  in  Moravia. 


APPENDIX. 


ARFWEDSONITE. 

H.  J.  Brooke. 

This  mineral  has  very  lately  been  separated  from  hornblende, 
(of  which  it  is  commonly  assumed  to  be  a ferriferous  variety) 
owing  chiefly  to  the  measurements  which  its  cleavages  afford : 
like  that  mineral  it  yields  to  mechanical  division  only  parallel 
to  the  lateral  planes  of  a rhombic  prism,  of  which  the  measure- 
ments are  123°.55',  while  those  of  hornblende  meet  at  an  angle 
of  1 24°.30/.  It  is  of  a black  colour  without  a shade  of  green, 
has  not  been  observed  regularly  crystallized,  and  its  cleavage 
planes  are  very  brilliant,  much  more  so  than  those  of  horn- 
blende, which  scratches  it:  Specific  gravity  3.44.  It  has  not 
been  analysed. 

It  sometimes  accompanies  the  sodalite  from  Greenland. 

CLEAVEIiANDITE.* 

Albite . Kieselspath,  Hausmann.  Siliceous  felspar,  Clcavelaud. 

Cleavelandite,  H.  J.  Brooke. 

This  mineral  is  generally  white,  or  of  a greyish  white  colour, 
but  is  also  found  bluish  and  blue,  and  of  adiugy  red  ; the  w hite 
and  blue  are  generally  translucent,  the  red  nearly  opaque. 
It  occurs  massive,  and  according  to  Cleaveland,  in  thin  rhom- 
bic tables  (siliceous  felspar)  one  or  more  of  the  lateral  edges 
being  sometimes  truncated  ; the  massive  appears  often  to  con- 
sist of  a multitude  of  long  and  slender  crystals  irregularly  dis- 
posed in  regard  to  each  other,  giving  to  the  surface  produced 
by  fracture  a somewhat  feathery  aspect ; sometimes  however  it 
is  regularly  laminated,  affording  distinct  cleavages  parallel  to 

* Cleavelandite  in  honor  of  Proles  nor  Cleaveland  of  Bowdoin  College  U.S. 
This  substance  has  been  considered  to  be  a variety  of  felspar,  from  which 
however  it  essentially  differs  in  respect  of  its  analysis,  and  the  measurements 
of  its  primary  form. 
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all  the  planes  of  a doubly  oblique  prism,  yielding  by  the  re- 
flective goniometer,  in  one  direction,  alternate  measurements 
of  93°. 30'.  & 86°.30'.  in  another,  of  1 1 9°.30/.  & 60°.30'.  and  in 
the  third,  of  115°,  & 65°.  The  surfaces  produced  by  cleavage 
are  however  more  commonly  undulating,  and  are  therefore 
unfit  for  the  goniometer.  The  specific  gravity  of  the  siliceous 
felspar,  ‘ probably  on  account  of  its  interstices,’  is  only  2.33  ; 
of  the  albite  2,41.  Analysis  by  Stromeyer  of  the  siliceous 
felspar,  silex  70.7,  alumine  19.8,  soda  9.0,  lime  0.2,  oxide  of 
manganese  0,1  ; of  the  albite  by  Eggertz,  silex  70.48,  atumiue 
18.45,  soda  10.5,  lime  0.55.  According  to  Berzelius,  the 
albite  of  Broddbo  and  Finbo,  and  the  siliceous  felspar  of  Had- 
dam,  present  the  same  results  under  the  blow-pipe  as  felspar. 

The  albite,  both  white  and  red,  is  found  at  Broddbo  and 
Finbo,  near  Fahlun  in  Sweden,  accompanied  by  quartz  and 
mica ; at  Finbo  it  forms  the  gangue  of  the  yttrocolumbite. 
The  siliceous  felspar  occurs  at  Haddam  in  Connecticut,  and  at 
Chesterfield  in  Massachusets,  where  it  forms  a vein  in  granite, 
together  with  quartz  and  green  and  red  tourmaline  ; it  is  also 
found  at  Goshen. 

CARBONATE  OF  MAGNESIA  AND  IRON. 

H.  J.  Brooke. 

This  substance  has  usually  been  supposed  to  be  a carbonate 
of  lime  and  magnesia,  from  which  it  is  not  distinguishable  by 
the  eye ; and  like  that  substance  it  may  readily  be  cleaved 
into  obtuse  rhomboids,  which  however,  when  subjected  to  the 
reflective  goniometer,  afford  angles  different  to  those  of  the 
bitterspar,  being  107°.3(y  & 72°.30' ; it  was  in  consequence  of 
these  measurements  analysed  by  H.  J.  Brooke,  Esq.  w ho  is  in- 
duced to  conclude  that  it  consists  of  1.315  carbonate  of  iron, 
and  8,605  carbonate  of  magnesia,  without  a trace  of  lime  ; he 
suggests  however  that  a more  accurate  analysis  might  possibly 
vary  those  proportions. 

It  is  found  in  the  Tyrol  in  single  crystals  of  a yellow  colour, 
imbedded  in  talc  or  chlorite. 

CHLOROPAL. 

Chloropal,  Bernhnrdi  & Brande*. 

. This  newly  observed  mineral  is  described  as  having  been 
divided  into  two  varieties,  the  conchoidal  and  the  earthy  : the 
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conchoidal  as  being  of  a pistachio  green  colour,  opaque,  or 
scarcely  translucent  on  the  edges,  fragile,  with  a conchoidal 
fracture,  and  as  being  in  hardness  between  fluor  and  calcareous 
spar  : specific  gravity  2.  It  is  described  as  being  apt  to  break, 
into  parallelopipeds,  of  which  that  which  may  be  termed  the 
upper  plane,  when  the  mineral  is  in  its  native  place,  has  a posi- 
tive magnetic  pole,  on  its  lower  face  a negative.  Four  other 
poles  occur  on  its  lateral  edges,  of  which  two  adjoining  are 
positive,  and  two  opposite,  negative.  It  does  not  phosphoresce. 
Analysis  of  the  conchoidal  variety,  silex  46.0,  oxide  of  iron 
35.3,  magnesia  2.0,  alumine  1.0,  water  18,  and  traces  of  potash 
and  manganese.  The  other  variety  has  an  earthy  fracture,  pos- 
sesses the  same  magnetic  properties  as  the  conchoidal ; its  spe- 
cific gravity  1,727 — 1,870:  analysis,  silex  45,  oxide  of  iron 
32.0,  manganese  2,  alumine  0.75,  water  20,  with  traces  of 
potash  and  manganese. 

It  is  found  accompanying  opal,  not  far  from  Unghwar  in  the 
Comitate  of  the  same  name,  and  was  heretofore  termed  Green 
Iron  earth. 


HUMBOLDITE. 

Humboldite,  Levy. 

• 

This  newly  described  and  rare  mineral  occurs  in  small 
crystals,  which  are  nearly  colourless  and  transparent,  or  of  a 
yellowish  tinge  and  translucent,  occasionally  opaque;  they  are 
rarely  if  ever  separate,  but  commonly  are  irregularly  aggregated  : 
externally  they  are  shining  or  splendent ; their  primary  form  ap- 
pears to  be  an  oblique  rhombic  prism,  the  inclination  of  the 
terminal  planes  being  from  one  obtuse  angle  of  the  prism  to  the 
other  ; the  lateral  planes  are  alternately,  according  to  M.  Levy, 
115°.45'  and  64°.  15';  the  terminal  plane  P (which  has  not 
been  observed  on  any  crystal)  inclining  on  the  edge  formed  by 
the  meeting  of  the  lateral  planes  MM',  or,  which  is  the  same, 
on  the  plane  h of  the  second  figure,  at  an  angle  of  9l°.41'.30,/, 
according  to  the  same  authority.  The  only  indication  of  cleavage 
hitherto  observed,  is  parallel  to  the  shorter  diagonal  of  the 
prism.  It  is  sufficiently  hard  to  scratch  fluor,  but  not  glass. 
It  has  not  been  analysed,  but  by  the  experiments  of  Dr.  Wollas- 
ton upon  a small  quantity,  it  appears  to  consist  of  the  same 
elements  as  datholite. 
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The  second  of  the  preceding  figures,  represents  a crystal  in  my  possession 
from  a specimen  of  this  substance,  liberally  presented  to  me  by  H.  Heuland, 
Esq. 

• 

It  has  occurred  resting  on  and  accompanying  calcareous  spar, 
and  occasionally  with  small  crystals  of  Apophyllite,  lining  the 
cavities  of  chalcedonic  geodes,  in  trap  rocks,  in  the  Geisalpe, 
near  Sonthofen  in  the  Tyrol : on_a  specimen  in  the  possession 
of  S.  L.  Kent,  Esq.  is  a nearly  opaque  ^crystal  in  the  form  of  a 
right  rhombic  prism,  and  having  greatly  the  aspect  of  Datho- 
lite. 

LATROBITE. 

H.  J.  Brooke. 

This  newly  described  mineral  is  of  a pale  pink  red  colour; 
and  occurs  both  massive  and  crystallized,  but  the  crystals 
hitherto  observed  are  not  perfectly  defined  : it  possesses  clea- 
vages in  three  directions,  parallel  to  all  the  planes  of  a doubly 
oblique  prism,  namely,  in  one  direction  alternate  measurements 
of  98°  SO'  and  81*  30',  in  another  of  91°  and  89°,  and  in  the 
third,  of  93°  30*  and  86°  30.  It  scratches  glass,  and  is  scratched 
by  felspar.  Specific  gravity  2.8.  It  has  not  been  analysed. 

It  was  brought  from  Amitok  Island,  near  the  coast  of  Labra- 
dor, by  the  Rev.  C.  I.  Latrobe,*  and  Is  accompanied  by  mica, 
and  carbonate  of  lime,  and  imbedded  in  a greyish  coloured  sub- 
stance, which  is  believed  not  to  have  been  hitherto  described. 

N * Whence  Latrobite. 
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LEUTTRITE. 

This  substance  has  been  brought  from  Leuttra  (whence  Leut- 
trite)  near  Jena  in  Saxony.  It  appears  to  be  a recomposed  rock, 
perfectly  analogous  to  some  of  the  more  sandy  varieties  of  the 
Domite  ; it  is  of  a loose  texture,  gritty  and  harsh  to  the  touch, 
leaving  on  the  fingers  a white  powder.  Its  colour  is  greyish 
white,  tinged  here  and  there  of  an  ochreous  brown  ; it  includes 
small  fragments  of  mica,  and  its  cavities  are  lined  by  very  small 
and  nearly  transparent  crystals,  in  the  form  of  acute  rhomboids, 
which  appear  to  have  been  acted  upou  externally  since  their 
deposition  ; and  as  they  dissolve  with  violent  effervescence  in 
dilute  muriatic  acid,  and  yield  to  mechanical  division  parallel  to 
the  planes  of  an  obtuse  rhomboid  of  about  105°.  by  the  reflec- 
tive goniometer,  they  are  considered  to  be  calcareous  spar. 

DLACK  MANGANESE. 

Blattricher  Schwarz  Braunsteinerz,  Hausman.  Foliated  black  manganese 
ore,  J.  Silicate  of  Manganese,  Berzelius. 

It  occurs  massive,  and  crystallized  in  octohedrons,  yielding 
to  mechanical  division  parallel  to  the  common  base  of  the  pyra- 
mids, which  is  square.  It  is  of  an  iron-black  colour,  opaque, 
very  hard,  and  affords  a brown  powder.  Analysis  of  a specimen 
from  Piemout  by  Berzelius,  peroxide  and  protoxide  of  manga- 
nese 75.80,  silex  15.17,  alumiue2.80,  oxide  of  iron  4.14. 
On  charcoal  in  a strong  heat  it  fuses  on  the  edges,  and  pre- 
serves its  grey  black ; with  borax  fuses  readily. 
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The  above  figure  represents  some  crystals  from  Thuringia  in  the  posses- 
sion of  H.  J.  Brooke,  Esq. 

RATHOFFITE. 

A mineral  brought  from  Sweden  under  the  name  of  Rathoflite, 
appears  to  be  a garnet,  with  which  it  agrees  in  crystalline  form, 
affording  by  the  reflective  goniometer  the  measurements  of  the 
rhombic  dodecahedron  having  its  edges  replaced  : it  possesses 
cleavages  parallel  with  the  planes  of  that  solid,  and  is  externally 
of  a dingy  brownish-black  colour.  It  is  accompauied  by  cal- 
careous spar  and  small  crystals  of  hornblende. 
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TURNERITE. 

* 

Turnerite,  Levy. 

This  rare  mineral  occurs  in  small  crystal?  of  a yellowish  brown 
or  brownish  yellow  colour,  brilliant  externally,  and  translucent, 
approaching  to  transparent.  The  primary  form  is,  as  determined 
by  M.  Levy,  an  oblique  rhombic  prism  ; but  the  only  natural 
joints  that  have  been  observed  (they  are  occasionally  visible 
by  transmitted  light)  are  parallel  with  both  diagonals  of  the 
prism ; one  of  them  is  easily  obtained  with  brilliant  surfaces. 
It  scratches  fluor  pretty  readily,  but  yields  to  the  knife  afTord- 
ing  a white  or  greyish  white  powder.  It  has  heretofore  been 
considered  as  a variety  of  Sphene  ; but,  as  I am  informed  by 
M.  Levy,  it  has  been  examined  by  the  blow-pipe  by  Mr.  Chil- 
dren, who  finds  that  it  contains  no  titanium,  and  very  little 
silex  ; and  is  of  opinion  that  it  contains  alumine,  lime,  magne- 
sia, and  a very  little  iron. 

Primary. 
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Such  of  the  preceding  measurements  as  have  the  letter  L added  to  them, 
were  taken  by  M.  Levy. 


It  has  been  found  only  on  Mount  Sorel  in  Dauphine,  accom- 
panying quartz,  adularia,  lamellary  crichtonite,  and  the  octo- 
hedrite  ; and  has  occasionally  been  brought  into  this  country 
under  the  name  of  Pictite. 
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Page 

Iron-stone,  columnar  .... 

238 

lenticular  . .... 

. red  .......... 

228 

specular  

224 

volcanic  ...... 

225 

micaceous  . . . . . 

— 

sulphate  of  ........ 

240 

sulphuret  of  . . . . ..  . 

217 

tungstate  of  ....... 

255 

Iserine  

260 

...  J . 

Jade  

134 

common  .<•••*•••• 

— - 

Jargoon  

100 

Jargon  of  Ceylon  ....... 

— 

Jasper 

18 

Egyptian  .. 

19 

opal *. . . . 

12 

• oriental  „ 

15 

porcelain 

20 

ribbon 

19 

ruin 

20 

striped  

19 

Jaspery  iron  ore  ........ 

233 

clay  iron  stone  . . . . . 

— 

Jet  

371 

Jeftersonite 

24 

Jew’s-house  tin  

249 

Johnite  

249 

* « 

...  K 

Kaolin 

51 

Karpholite 

22 

Kufi'ekil 

180 

Ketton  stone  

158 

Kilkenny  coal  

366 

Killas  

47 

Killinite  .. 

122 

Kimmeridge  coal  ....... 

50 

Knebelite  - ......  . . 

206 

Kollyrile. 

88 

Koiulite  *•  • • • 

207; 

(Koupbolite  

37! 

Page 

Kupfcniickel  283 

Kyanite  81 

L 

Labrador  felspar 115 

hornblende 70 

Lapis  Lazuli 44 

Latialite Ill 

Latrobiie  380 

Laumonite  45 

Lava  131 

Lazulite 94 

Lead,  arseniate  of 345 

& copper,  chromate  of  350 

black 3G4 

blue 335 

carbonate  of 338 

chromate  of  * 349 

cupreous  sulphato-car- 

bonate  of 342 

cupreous  sulphate  of  347 

glauce  332 

hydrous  aluminate  of  338 

molybdate  of 348 

mucio^carbouate  of  . . 343 

native 332 

phosphate  of 344 

sulphate  of 346 

sulphato*carbonate  of  341 
sulphato-tri-carbonate 
of  ...... ... . .... 

sulphuret  of 332 

supersulphuret  of  . . • 335 
tungstate  of ,. ..  . ... . 350 
Leelite  ............ ....  21 

Lemniau  earth 54 

Lenticular  copper  ore ....  318 

Lenzinitc  .......  87 

opaline  — - 

argillaceous 88 

Lepidolite  141 

Leuciie 107 

Leuttrite  381 

liherzolite  83 

Lias  ...  157 
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Page 

Lichnites 153 

Lievrite 24 

Ligurite  207 

Limbilite  208 

Lime,  arseniate  of 178 

borate  of  «... 177 

carbonate  of  147 

iluate  of 168 

• nitrate  of 177 

phosphate  of 167 

sulphate  of. 174 

tungstate  of 256 

Limestone,  argil  lo-ferrugi- 

nous  157 

blue 161 

bituminous 156 

common  153 

compact  

granular  . . . . . 152 

magnesian  166 

. . flexible. 

primitive  ..........  152 

secondary  L53 

Lithomarge 52 

Loadstone,  native 222 

Loam 56 

Loboite  34 

Lucullite 156 

prismatic 160 

Ludus  Helmontii  .......  157 

Lumachclli  marble  155 

Lychnites  «...  153 

Lydian  stone  47 

Ly throdes  128 

M 

Maclureite  ............  07 

Madreporite 160 

Magnesia  and  iron,  carbo- 
nate of.  .... . ... .-. ....  378 

Magnesia,  borate  of  181 

carbonate  of  .......  170 

hydrate  of 05 

native  —— 


Page 

Magnesia,  sulphate  of  . . . 180 
Magnesian  limestone  ....  166 


flexible — — 

Magnesite  179 

Magnetic  Iron  ore 221 

earthy 223 

sandy  

Iron-pyrites 221 

Malachite  310 

Malacolite  51 

Maltha  ....>... 368 

Manganese,  black.  381 

carbonate  of  . . . ✓. . . 246 

grey  oxide  of 243 

compact 244 

earthy 

phosphate  of 248 

sulphuret  of 246 

siliciferous  oxide  of  . 245 

white „ — — 

Marble,  Carrara 155 

Cottam  ......... ...  • — — 

fire  — — 

lumachelli . .......  155 

(Lychnites)  153 

of  Luni  — — 

Naxian  152 

Parian  — 

Pentelic. 153 

secondary. 154 

statuary  152 

Verd  Antique  155 

Marekanite  136 

Margarite -208 

Marie. 159 

bituminous  . . 

Martial  arseniate  of  copper  310 

Meerschaum  . .. 180 

Mealy  zeolite  . . . . . . . . 123 

Meionite  143 

Melanite 30 

Mellite 374 

MeUlite 208 

Menaccanite  ....260 
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Menilite  13 

Mercury,  muriate  of  ....  350 

Mesolite 125 

Mesotype  123 

Meteoric  iron 214 

olivine 07 

Miascite 164 

Mica 106 

Miemite 164 

Mineral  caoutchouc 360 

carbon 364 

charcoal  

pitch  368 

cohesive  

elastic  360 

compact 

slangy 

oil 364 

Minium,  native 337 

Mispickel  215 

Mocha-stone ...........  17 

Mol  y date  of  lead 348 

Molybdena,  sulphuret  of  . 248 

oxide  of  240 

Molybdic  silver 287 

Moon-stone 113 

Moor-coal 372 

Moroxite 167 

Mountain  Cork 73 

Leather — — 

Meal 54 

Paper *73 

Soap 53 

Wood  73 

Muller’s  glass 8 

Muriacite 173 

Muriate  of  Ammonia  ....  104 

Copper 313 

Iron  236 

Mercury... 350 

Silver 295 

Soda  102 

Tin  240 


Page 

Murio-carbonate  of  lead. . 343 


Mussite 00 

N 

Nacrite  ; Ill 

Naphtha 36 6 

Native  Amalgam 357 

Antimony 320 

Arsenic < 275 

Bismuth  272 

Boracic  Acid  144 

Copper  206 

Gold 322 

Iron  213 

massive — — 

meteoric 214 

terrestrial  . ...  213 

volcanic 214 

Lead 332 

Loadstone  .........  223 

Magnesia 05 

Muriate  of  Iron  ....  236 

Minium • . . 337 

Nickel  282 

Palladium 325 

Platina 324 

Quicksilver 357 

Silver  285 

auriferous  .....  286 

Sulphur 360 

Sulphuric  acid 144 

Tellurium 326 

Tin 240 

Natrolite 124 

Natron 100 

Necronite 208 

Needlestone 125 

Nepheline 

Nephrite  134 

Nickel,  arseniate  of  .... . 284 

arsenical  . 283 

Native ............  282 

Copper 283 

Ochre 284 
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Page 

Nignne  * 

. 259 

Nitrate  of  Lime 

. 177 

Potash  

189 

"’Soda- 

.mi 

Nitre 

. 189 

Novaculite 

• 0 

Obsidian  

.135 

Octohedrite  

. 257 

Oliven-ore. 

Olivine  

meteoric  

Omphacite. 

.209 

Onyx  

Oolite •.  • . 

Opal 

*•  common  

ferruginous 

. 12 

“ fire 

noble,  or  precious  . . 

• * 

• semi  

V wood 

Oriental  Alabaster 

Jasper  

‘ * Ruby 

Turquoise  

Orpiment 

. 276 

Orthite  . . . r - v 

Oxalate  of  iron  

.242 

Oxide  of  Antimony  . . . . 

.331 

Arsenic 

. 275 

* * 'Bismuth 

Chrome 

Iron,  hydrous ...... 

. 226 

Manganese 

. 243 

• Molybdena 

Tin  

Tungsten 

. 254 

Zinc,  red  

Oxydulated  Copper  . . . . 

Iron- *. ... 

• chromiferous  . . 

. 213 

earthy. 

titaniferous  ....  


Parian  Marble 

Palladium,  Dative 

Pargasite  . . . . 

Pea  Iron-ore 

Pea-stone  

Pearlstone  

Pearlspar  

Pearl  Sinter. 

Pelium. 

Pentelic  Marble 

Petalite  . ... . 

Petroleum  

Pharmacolite 

Phosphate  of  Copper  .... 

...  hydrous  

■ • Iron.  

Lead . 

. . brown  . . 

arseniated 

Lime  ............. 

Manganese 

' : Uranium 

Phosphorite  ..  

Phosphorescent  Blende  . . 

Photizite 

Physalite  ............. 

Picrolite 

Picropharraacolite 

Pictite ..  

Pimelite  

Finite 

Pipe  Clay  ............. 

Pisiform  Iron-ore  . 

Pisolite 

Pitch-blende  

Pitch  Coal 

Pitch  Copper  ........... 

mineral  ........... 

Pitchstone 

’-of  Menil  Montant. .. 
Pitchy  Iron-ora  ........ 

Plasma,  ............... 

Platina,  native 
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Pleonaste  ...... w « 

Plombgomme 

Plumbago 

Plumbo-cupriferous  sul- 
phuret  of  . Bismuth  . . . . 

Polishing  Slate  

Polyhallite 

Porcelain.  Clay 

Jasper 

Porcellanite  

Portland  stone 

Potash,  nitrate  of 

Potstone 

Potter’s  Clay  

Prase 

Prehnite 

Primitive  Limestone  . . . . 

Pseudo-sommite 

Pseudo-  volconic  steel .... 

Pumice  

Purple  Copper 

Pycnite 

Pyrallolite 

Pyrenite J 

Pyrgom 

Pyrites,  arsenical 

common  

Copper 

Iron  

white  

magnetic  . . . I . . 

Seleniferous i 

Tin 

Pyrope 

Pyrophysalite  

Pyrorthite  

Pyrosmaliie  ..... j 

Pyroxene  

Q . 

Quartz,  arenaceous ...... 

brown 

crystallized  ........ 

..  fat... 
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Quartz,  ferruginous  .....  6 

fetid  8 

flexible 9 

granular. — *- 

...  flexible 

irisated  j 6 

milk 4 

pseudomorphous  ...  7 

radiated  6 

rose  4 

stalactitic  7 

spoogiform — . 

violet • 4 

yellow 5 

Quicksilver,  horn 359 

native 357 

. R 

Rathoflite 381 

Realgar 276 

Red  Antimony 331 

Chalk 230 

Cobalt 281 

Cobalt-ochre  ......  

Copper 306 

Jron-ore 228 

Ochre 230 

Oxide  of  Copper  . . . 306 

. Zinc 353 

Schorl 127 

Silver 291 

Vitriol 282 

Reddle 230 

Retinasphalt 375 

Rhajtizite,.., .....  82 

Rhodonite  247 

Rhomb-spar. . .163 

Rhomboidal  Carbonate  of 
Lead... ........... .v  341 

iiibbou  Agate . 17 

Jasper  ........... . 

Roe-stone... 1 67 

Rock-cork  ......... 73 

-milk  150 

r wood 73 
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338 

364 

274 

51 

199 

51 

20 

158 

189 

119 

55 

4 

36 

152 

126 

214 

133 

299 

89 

68 

28 

60 

219 

217 

302 

217 

220 

221 

219 

254 

31 

86 

265 

236 

58 

> 
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Shale,  brown  bituminous . 

Page 

Romanzovite  

33 

50 

Hntfpnstnne 

50 

Si  he  ri  to  .... 

127 

Rubellite 

126 

Siderite  

210 

Ruby,  Oriental  

75 

Sideroclepte 

— 

Spinelle  

90 

Siliceous  felspar 

377 

Copper 

306 

schistus  

47 

Silver  

291 

sinter  

22 

Rain  Jasper,  or  Marble  . . 

20 

opaline  ....... 

— - 

Rutil 

258 

oxide  of  zinc 

354 

S 

Sahlite  «... 

61 

Siliciferous  Subsulphate  of 
Aluraiue  

145 

Sal  Ammoniac 1 

194 

hydrate  of  Alumine  . 

87 

Salt,  common 

193 

anhydrous  gypsum  . . 

174 

Sapphire  

74 

oxide  of  manganese.  • 

245 

Sappare  

81 

Silver  amalgam 

357 

Sand 

9 

antimonial ......... 

286 

Sarcolite 

130 

arsenical 

287 

Sard  

15 

bismuthic  

204 

Sardonyx 

— 

buttermilk . 

295 

Sassolin  

144 

carbonate  of 

- 

Satin-spar 

150 

glance 

288 

Saussurite 

135 

• csrthy  •••• 

brittle • 

Scaly  Talc  

111 

290 

Scapolite 

137 

horn 

295 

compact 

139 

molybdic  

287 

Schiefer  Spar 

149 

muriate  of 

295 

Schiller  Spar 

71 

native 

285 

Schorl 

121 

auriferous 

286 

Schorlaceous  beryl 

89 

ore,  grey 

295 

Scorza 

42 

corneous  

295 

Seleniferous  pyrites 

219 

red 

291 

Selenite  

174 

ruby  

— 

Seleniuret  of  Silver  & Cop- 

sulphuret  of 

288 

per  

294 

black 

— 

Copper  

304 

brittle 

290 

Semi-opal  

11 

flexible 

289 

Serpentine 

97 

vitreous 

288 

common  .......... 

77 

white 

293 

noble  

97 

Silver  and  Antimony,  sul- 

primitive 

98 

phuret  of  

200 

Septaria  

157 

Copper,  sulphuret  of 

293 

Severite 

86 

seleniuret  of 

204 

Shale 

49 

Skolezite 

40 

black  bituminous  . . . 

50 

Skorodite ... 

321 

\ 
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P*pe 

Slate-clay  . ^ . 49 

-coal 370 

adhesive  ..........  50 

flinty 47 

polishing.. . 51 

-spar  ..  ...........  149 

Slickeusides  ...........  334 

Smaragdite  71 

Soap-stone  118 

Soda,  borate  of 192 

carbonate  of 190 

muriate  of  192 

nitrate  of 191 

sulphate  of  ........  

Sodalite  127 

Sordauralite 210 

Sommite  125 

Sphaerulite  209 

Spar,  calcareous 147 

dolomite 163 

double  refracting  . . . 147 

Iceland 

rhomb 163 

satin 150 

schiefer 149 

slate 

Spathose  Iron 236 

Specular  Iron 225 

volcanic  

micaceous 

Sphene  262 

Spinelle  Huby  90 

blue  93 

zinciferous 84 

Spinellane 127 

Spinthere 263 

Spodumene 142 

Stalactite  151 

Stalagmite  

Stangeuspath  184 

Statuary  marble 152 

Staurolite 82 

Steatite 118 

Steel,  pseudo-volcanic  . . . 214 


• Page 

Steinhelite  94 

Snlbite  »»>%>.  %. .......  37 

Stilpnosiderite 227 

Stinkstone  119 

Stone  Coal 366 

Striped  Jasper  ; 19 

Stromnite 187 

Strontian,  carbonate  of . . . 186 

sulphate  of  187 

Strontianite 186 

Subfluate  of  Cerium 266 

Subsulphate  of  Alumine  . . 145 

siliciferous  

Subphosphate  of  Alumine  146 

Succinite 31 

Sulphate  of  Ammonia  ....  194 

Barytes  183 

• Cobalt 282 

Copper 313 

Iron  240 

Lead  346 

cupreous 347 

Lime 174 

anhydrous  ....  172 

Magnesia 180 

Soda  191 

Strontian 187 

Zinc 356 

Sulphato-carbonate  of  lead  341 

-tri-carbonate  of  lead 

Sulphur,  native 360 

volcanic 361 

Sulphuret  of  Antimony. . . 329 

Arsenic 276 

Bismuth  273 

cupriferous  ....  274 
plumbo-cuprife- 

rous — 

Cobalt 280 

Copper 297 

Iron  217 

I^ead 332 

Manganese 246 

Molybdena 248 
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Silver : 288 

. . . black  .........  

. brittle  . . * 290 

flexible 289 

Silver  and  Antimony.  290 
. Silver  and  Copper  ...  293 

Tin 2M 

Triple 338 

Zinc 351 

Sulphuric  acid9  native ....  344 
Supersulphuret  of  Lead  . . 335 
Surturbrand  ..  ..........  372 

Swimming-stone 

Swinestone 156 

4 . 4 4*  « 

T 

Tabular  spar  23 

Talc 1 16 

Tantalite 269 

Tellurium,  black  , 328 

graphic 327 

native  ............  326 

yellow'  328 

Tennantite 304 

Terra  Sigillata 54 

Thallitc 41 

Thomsonite  39 

Thulite  ...............  214 

Thumerstone 43 

Tile  ore  308 

Tin,  granular 253 

jew’s-house  ; 249 

native  ............  

muriate  of 

oxide  of 250 

fibrous .........  252 

colunibiferous  . . 253 

-pyrites  254 

stone  . ....  250 

stream  253 

sulphuret  of 254 

wood  252 

toad’s  eye 253 

Tm-wbite  cobalt ........  280 
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Tincal 192 

Titaniferous  oxydulated 

Iron  223 

Titauite  ‘ .*/>T. 258  ~ 

Toad’s  eye  wood-tin  ....  253 

Topaz  84 

Topazolite  31 

Touchstone....... 48 

Tourmaline  ............  139 

Tremolite  66 

crystallized 

fibrous 

asbestiform  

Tricklasite 56 

Triple  Sulphuret  336 

Tripoli 53 

Trona. 190 

Tufa 160 

Tungsten  256 

oxide  of  254 

Tungstate  of  Iron  255 

Lead 350 

Lime  256 

Turquoise,  oriental ......  79 

occidental 80 

Turkey  hone  48 

Turnerite 382 

U 

Umber 231 

Uranite 267 

Uran-mica  — 

Uran^chre  . . ; 


Uranium,  phosphate  of  ..  


Variegated  Copper 299 

vitreous  Copper 

Vauqnelinite  350 

Verd.  antique 155 

Vesuvian 107 

Violet  Schorl  of  Dauphine  43 

Vitreous  Silver. 288 

Copper 297 


variegated..  ,.299 
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Page 

Vitriol,  blue 313 

green 240 

red  282 

white  ...» 356 

Vivianite 238 

Volcanic  glass  135 

sand  223 

steel,  pseudo 214 

sulphur 361 

specular  Iron 225 

Vulpinite  174 

W 

Wad  . . . 244 

Wacke... 49 

Wavellite  , . . . f 146 

Wernerite  . 40 

Whetslate  48 

' White  Antimony 331 

Copper 304 

Iron  Pyrites ’.  220 

Lead  ore 338 

Manganese  245 

Silver- 293 

Vitriol  356 

Witherite  182 

Wolfram 255 

Wollastonite  21 1 


Wood  Copper 

Pag* 

Stone  

Tin  

Coal  ....  ...... 

Y 

Yellow  Copper  ore  . . 

.. . 302 

Tellurium 

. ..  328 

Yenite  

...  24 

Yttrocerite 

Yttrocolumbite 

...271 

Yttrotantalite 

Z 

Zeagonite 

...  2U 

Zeolite,  foliated 

efflorescent 

...  45 

mealy 

radiated  

. ..  37 

Zinc,  carbonate  of  . . . 

red  oxide  of  .... 

. ..  253 

siliceous  oxide  of 

...  354 

sulphate  of 

sulphuret  of  . . . . 

Zinciferous  Spinelle  . . 

Zircon 

Zirconite  

Zoisite  

/urlite  ••••• 

...  212 
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Acier  pseudo-volcanique 214 

Alaunchiefer 48 

Alaun  naturlischer 196 

Atlaunsein  

Albin  20 

Aluminc  fluutce  alkaline 191 

sulfa  tee  alkaline 190 

Ammoniaque  muriatee 194 

sulpha  tee 

Ampelite  graphique  55 

Amphibole 64 

Amphigthu* 107 

Anaalusit  85 

Antimoiue  blanc  331 

natif 329 

oxide  331 

terreux  . . 

sulfure  331 

sulfure  ................  329 

rouge 331 

Argent,  arsenical 287 

antimonial 

ferro-arsenif&re . . . 

antimonie  sulphure 291 

noir 290 

blanc 283 

carbonate 295 

et  cuivre  sulfure  293 

muriate 295 

natif 285 

aurifere 286 

rouge 291 

sulfurl 288 

flexible 289 

vitreuse 288 

Argile 48 

calcifere  159 

lithomarge  52 

5 polir 


Argile,  schisteuse 49 

graphique 55 

smectique 52 

Arktizit 40 

Arsenik,  gediegen  275 

bluthe  

silber 287 

wismuth  275 

Arsenic,  natif 

oxide 

sulphure  jaune 276 

rouge 275 

Asbeste  dur 72 

flexible 

ligniforme 73 

tresse 

gemeiner  .....' 72 

Automalith  83 

Azur  de  cuivre 309 


B 

Baryte  carbonate 182 

sulfatce 183 

bacillaire 184 

concretionnee  .... 

flbreuse  ...  185 

fetide 186 

grauulaire 185 

radie 

Beilstein 134 

Bergcrystal 2 

Bergkork 73 

Bergholz 60 

Bcrgmilch 150 

Bernstein 373 

Beryl  aigue- marine 102 

Bildstein 119 

Bimstcin 133 
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Bismuth,  natif 272 

oxide .. . . 274- 

sulphurc . 273 

plumbcKcuprifdre..  274 

Bitume  asphalte 369 

elastique 

glutineux . 368 

liquid«  blanch&tre 36i 

noiratre 367 

malthe 368 

impilie 366 

petrols  .................  367 

solids 369 

Bituminoser  mergelschiefer  ....  159 

Biatterkohle 370 

Bleierde 340- 

Bleierz,  blau  335 

gelbes 348 

griin 344 

roth  349 

weisa 338 

Bleiniere 345 

Bleischweif 332 

Bleivitriol 346 

Blende  charbonneuse 365 

Bol 53 

Bologneser  spnth  185 

Bohnerz 233 

Brauneisenstein 230 

dicbter 231 

Braunkohle 322 

C 

Cerium  oxidi  silicif&re 263 

noir 264 

Chaux  anhydro  sulfa  tee 173 

laminaire 

quartzifere  114 

arseniatce 178 

boratfee  siliceuse 177 

carbonates  147 

bleu 309 

compacte 153 

concretionnee  ....  151 


globuliforme 
testacee....  158 
concretionne  incrtis* 


tante 160 

craieuse ..,.-158 

fetide 156 

fibreuse . . 150 

Elobuliforme  .....  157 

■nte  ............  163 

madreporite 160 


manganesif£re  163.  164 
ferro  iganganesii£re  165 


Page 

nacrEe  149 

lamellaire..  150 

saccarolde . 152 

apougieuse .......  150 

datolite 177 

fluatee 168 

nitratee 177 

phosphatee  167 

sulphatee... 174 

crystalliaee 

compacte  ........  176 

fibreuae.. ........  176 

.......  .terreuae  . . . • . . 177 

Chromeisenatein 240 

Cobalt  arseniate  281 

arsenical * 279.  280 

eclatant  ...............  278 

gris 

oxide 281 

suifure 280 

Cornaline 15 

Corindon  granulaire  , , 78 

harmophane... ..........  16 

hyalin 74 

Craie 158 

Craitonite 261 

Cuivre  arseniate  ferriftre  ......  320 

primitif 316 

lamelliform  ......  317 

mamclonne  fibreux  320 
octaedre  aigu  ....'319 

prismatique  trian- 

gulaire  318 

blanche 304 

carbonate  bleu  ..........  309 

terreux 312 

vert  810 

epigtne  ...  311 

dioptase 312 

gria 300 

antimonie 301 

arscnifere  

muriate 313 

natif 296 

oxide  rouge 306 

oxidule  
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DESCRIPTION  OF  THE  ANNEXED  PLATE, 

chiefly  of 

Geological  and  Mineralogical  Instruments  and  Apparatus , 

Taken  from  the  Catalogue  of  the  Manufacturers, 

JR.  & G.  KNIGHT,  Foster  Lane,  London. 

1 & 2.— Geological  Hammers  of  the  form  recommended  by  Dr.  MacCulloch, 
as  the  best  adapted  for  detaching  specimens  from  the  obtuselv  angular 
surfaces  of  rocks.  These  vary  m size  from  2 to  5 lb.  5s  to  10s  each.: 

3. — Resembles  a Miner’s  Pick,  and  is  useful  for  detaching  a fossil  or  other 

object  by  removing  the  surrounding  matrix.  In  order  to  render  the 
hammer  more  portable,  the  handle  is  made  detached  from  the  head 
without  difficulty. 

4.  — Is  a hammer  for  breaking  minerals ; one  face  is  square  and  the  other 

sharp  or  chisscl-shaped,  and  usually  weighs  from  12  to  20  ounces. 

5 & 6.  Trimming  Hammers  of  forms  best  adapted  for  reducing  specimens 
of  minerals  and  rocks  to  suitable  forms  and  dimensions  for  the  cabinet. 

7. — A small  square-headed  Hammer,  with  a steel  chissel-shaped  handle 

in  length  o inches,  is  particularly  adapted  for  the  pocket,  and  may  be 
had  vvith  a leather  case.  It  also  forms  a part  of  the  Portable  Minera- 
logical Chest  for  travellers.  4s  to  7s. 

8.  — A Mineralogical  Anvil,  an  instrument  particularly  well  adapted  for 

facilitating  the  reduction  of  large  or  ill-formed  specimens  to  a more 
desirable  shape  for  the  cabinet.  It  is  of  iron,  and  weighs  about  9 lb. 
Price  os. 

9 An  improved  Clinometer  for  determining  with  greater  facility  the 

direction,  inclination  and  dimen^ons  of  strata,  ids  to  20s. 

10.  — The  Goniometer  improved  by  Mr.  Pepys.  Is  perhaps  the  best  pocket 

instrument  of  the  kind  in  use.  It  consists  of  two  pair  of  forceps  de- 
tached from  the  scale,  which  greatly  facilitate  their  application.  1 5s. 

11.  — A Steel  Mortar  upon  an  improved  principle,  for  the  reduction  of 

gems  and  other  hard  substances  for  analysis.  14s.^  > 

12. — Iron  Mortars  with  iron  or  steel  Pestels,  from  a quarter  of  a pint  to 

i gallon.  -Is  to  40s  each 

13. — Clarke’s  Condensing  Blow-pipe,  for  reducing  refractory  substances  by- 

means  of  the  mixed  gasses.  1 3 13s  6'd  to  .1 4 4s. 

14.  — An  Hydraulic  Blow-pipe,  which  enables  the  operator  to  keep  up  the 

blast  without  the  constant  appl  catiou  of  the  lungs.  £ I Is  to  *£2  2s. 

15  — Au  improved  Blow-pipe  of  the  ordinary  form,  with  a variety  of  jets,  8s. 
10 — Pepys’  Improved  Gas  Holder.  The  great  facility  with  which  all  the 
various  experiments  on  Oxygen  and  Hydrogen  Gas  are  performed  by 
means  of  this  apparatus,  rcuders  it  a most  valuable  acquisition  to  the 
Laboratory  and  Lecture-room:  the  subsequent  addition  of  the  long- 
necked funnel  makes  it  also  an  excellent  Hydraulic  Blow-pipe. 
£ 2 1 2s  6d  to  £d  13$  (id- 

17. — -Knight’s  Universal  Table  Furnace.  Is  composed  of  strong  sheet  iron 

and  lined  with  fire  lute:  its  capacity  6 inches  in  diameter  and  12 
inches  deep.  Is  adapted  for  performing  the  various  operations  of 
smelting  metals  in  the  crucible,  subliming,  distillation  either  by  the 
naked  Tire  or  sand  bath,  digestion,  evaporation,  decomposition  of 
water,  the  oxidation  .of  metals,  the  assay  of  gold  and  silver  by  quar- 
tali- >n  and  cupellation,  and  all  other  operations  upon  a smaller  scale 
than  can  be  effected  by  the  means  of  charcoal.  £5  15s  6J  to  £6  6s. 

1 8.  — Knight’s  Improved  Black’s  Portable  Furnace.  Thi*  furnace  is  adapted 

for  perfoiming  all  the  before-  mentioned  operations,  and  being  of 
much  larger  dimensions,  and  altogether  more  substantial,  is  calculated 
for  exciting  an  intense  heat,  and  therefore  better  adapted  for  the 
reduction  of  metallic  ores,  dec.  £ 6 6$  to  £H  7s, 

• L ...  v . ' i 


19.— Ai kin’s  Portable  Blast  Furnace,  for  raising  a sudden  and  intense  heat 
by  dividing  a strong  blast  of  air  from  a double  bellows,  and  driving  it 
forcibly  through  a number  of  small  holes  in  the  bottom  of  the  furnace. 
• £ 1 12s  to  £3. 

20 Evaporating  Basins  of  Wedgewood's  ware  glazed  inside.  6d  to  5s  each. 

21. — Crucibles  of  Iron,  Silver,  and  Platina.  10s  to  £5  each. 

22. — Evaporating  Basins  of  Silver  and  Platina.  10s  to  £5  each. 

2S. — Hessian  Crucibles  in  nests,  various.  6d  to  2s.  ' • 

24.  — Skittle-shaped  Crucibles.  Sd  to  2s. 

25.  — Calcining  Ports  or  Crucibles  which  divide  in  the  middle,  for  sublima- 

tion, 5cc.  9d  to  2s. 

26.  — Muffles  for  assaying  and  roasting  Metallic  Ores,  & c.  Is  to  5«. 

27. — Enameling  Pans.  3d  to  3s. 

28.  — Two  Neck’d  Glass  Vessels  for  Hydrogen  Gas,  with  stopper  and  bent 

tube  ground  in.  7s  to  I Os. 

29.  — Glass  and  Porcelain  Funnels. 

30.  — Test  Glasses  of  various  sizes.  Is  to  2s. 

31. -  The  same,  with  a wide  bottom  for  precipitating. 

32.  — A small  neck’d  Bottle  with  ground  stopper  made  thin  for  the  purpose 

of  taking  specific  gravities.  3s. 

S3. — Pepys’  Bottle  with  spiral  tube,  for  taking  the  aerial  contents  of  cal- 
careous earth,  os  to  7s. 

34.  — Bent  loug-neck’d  Funnel  for  filling  glass  retorts  without  soiling  their 

necks.  3s  to  5s. 

35.  — Davy’s  Glass  Apparatus  for  the  analysis  of  soils.  £\  1 Is  6d  to  £2  2s. 

36.  — Bell  Glass  with  cork  and  sliding  wire  cup  for  shewing  the  combustion 

nf  substances  in  oxygen.  7s  to  I Os. 

37.  — Mercurial  Pneumatic  trough,  with  a graduated  air  jar  and  glass  bottle. 

38.  — A Digesting  Flask  with  capital  and  conical  stopper.  5s  to  10s. 

39 A Chemical  Argand’s  Lamp.  10s  6d  to  15s. 

40.  — Howard’s  Portable  Rain  Guage,  with  graduated  Glass  Measure. 

£ I It  to  £1  5s. 

41.  — A Glass  Stopper’d  Retort.  Ss  to  10s. 

42— Glass  Receiver  for  dittos 

43. — A Glass  Filtering  Funnel.  Is  to  Ss. 

44— Glass  Precipitating  Jar.  Is  6d  to  4s. 

45.  — Glass  Spirit  Lamps.  5s  to  7s  6d. 

46. — Glass  Evaporating  Dishes.  6d  to  Ss. 

47.  — Guyton’s  Lamp  Apparatus,  the  stand  consisting  of  a brass  round 

pillar  with  foot  of  the  same,  and  three  rings  sliding  thereon  of  different 
apertures,  with  an  Argand's  Fountain  Lamp.  £2  2s  to  £2  12s  6d. 

48. — -Welter’s  Glass  Tube  of  Safety. 

49—  Pepys’  Apparatus  for  drying  Precipitates  at  the  uniform  temperature 
of  boiling  water.  7s  6d  to  12s. 

50—  A Glass  Eudiometer  containing  a cubic  inch  divided  into  (00  parts.  5s. 

51.  — Hope’s  Eudiometer  for  the  analysis  of  Atmospheric  air,  divided  in 

like  manner.  8s. 

52.  — Davy’s  Pocket  ditto  for  the  same  purpose.  10s  6d. 

53.  — Pepys’ ditto  ditto.  10s  6d. 

54.  — An  Eudiometer  for  shewing  the  formation  of  Water  by  the  combustion 

of  Oxygen  and  Hydrogen  gas  by  the  Electric  spark.  10s  6d  to  14s. 

55 Davy's  improved  ditto  attached  to  a stand  with  spiral  spring.  £1  16s. 

56.  — A small  Glass  Funnel  with  long  neck  for  exhibiting  the  combustion 

of  Photphorus  under  water.  \ ' 

57.  — A Magnetic  Needle  and  Centre.  3 s to  5s. 


Note. — In  addition  to  the  above,  a variety  of  Pocket  and  Portable  Cases 
of  Instruments,  with  appropriate  tests,  for  the  analysis  of  Minerals  by  the 
Blow-pipe,  as  described  by  Professor  Berzelius  in  his  treatise  recently 
published  on  that  subject,  and  since  translated  by  Mr.  Children.  From 
£\  Is  to  j£l0  10s. 
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PUBLICATIONS 

BY  WILLIAM  PHILLIPS, 

George  Yard , Lombard  Street , London. 

OUTLINES  of  the  GEOLOGY  of  ENGLAND  and 

WALES,  with  an  Introductory  Compendium  ; containing  the  Elemen- 
tary Principles  of  that  Science,  and  comparative  Views  of  the  Structure 
of  Foreign  Countries,  illustrated  by  coloured  Maps,  Sections,  &c.— By 
the  Rev.  W.  D.Conybeare,  F.R.S.  M.G.S.  Icc.  and  W.  Phillips,  F.L.S. 
M.G.S.  &c,  Price  (Gs.  boards. 

TRANSACTIONS  of  the  GEOLOGICAL  SOCIETY, 

Vol.  II.  III.  IV.  and  V.  illustrated  by  Plates  and  Maps.  Many  of  them 
coloured.  4to.  May  be  had  separately.  Price  £3  16s.  £3  18s  6d. 
j£4  Is.  and  £7.  Vol.  I may  also  be  had,  price  £2  1 2s  6d. 

TRANSACTIONS  of  the  ROYAL  GEOLOGICAL 

SOCIETY  of  CORNWALL;  instituted  February  11th,  1814,  with 
Plates;  in  demy  8vo.  Vol.  I,  price  13s.  boards;  vol.  II,  15s.  boards. 

A FAMILIAR  INTRODUCTION  to  CRYSTAL- 
LOGRAPHY, including  an  Explanation  of  the  Principle  and  Use  of 
the  Common  and  Reflective  GONIOMETERS.  Followed  by  an 
Appendix,  containing  the  methods  of  applying  mathematical  calcula- 
tion to  the  determination  of  Crystalline  forms;  and  Rules  for  drawing 
the  figures  of  Crystals;  with  a list  of  the  primary  forms  of  Minerals, 
and  some  observations  on  mineralogical  arrangement.  Illustrated  by 
nearly  400  wood  cuts,  or  diagrams.— By  Henry  James  Brooke,  F.R.S. 
F.L.S.  &c.  In  one  volume,  small  8vo.  Price  16s.  in  boards. 

The  THIRD  EDITION,  with  additions,  of  OUTLINES 

of  MINERALOGY  and  GEOLOGY,  intended  for  the  use  of  those  who 
may  desire  to  become  acquainted  with  the  Elements  of  those  Sciences; 
especially  of  Young  Persons.  Illustrated  with  four  Plates.— By  William 
Phillips,  Member  of  the  Geological  Society,  & c.  Price  Gs.  boards. 

The  CLIMATE  of  LONDON,  deduced  from  METEO- 
ROLOGICAL OBSERVATIONS,  made  at  different  Places  in  the 
Neighbourhood  of  the  METROPOLIS.— By  Luke  Howard.  In  2 vols. 
8vo.  boards,  23$. 

TRAITtf  COMPLET  de  la  CHAUX  CARBONATEE 

et  de  L’ARRAGONITE,  &c.  &c.  Par  M.  le  Cotrtte  de  Boumon. 

2 vols.  4to.  and  a Volume  of  Plates.  Price  £\  I Is.  6d.  boards. 

On  the  MAMMOTO,  or  FOSSIL  ELEPHANT,  found 

in  the  Ice  at  the  Mouth  of  the  River  Lena  in  Siberia;  with  a Litho- 
graphic Plate  of  the  Skeleton.  4to.  Price  2s.  6d.  stitched. 

The  FOSSILS  of  the  SOUTH  DOWNS;  or,  Obser- 
vations of  the  Geology  of  Sussex. — By  Gideon  Mantel!,  F.LJS.  &c.  &c. 
& c.  with  Plates,  price  £3  3s. 

A NATURAL  HISTORY  of  the  CRI NOIDEA  or 

LILY-SHA  PED  ANIMALS ; with  Observations  on  the  Genera  Asteria, 
Curyalc,  Cormatula,  and  Marsupites,  illustrated  with  Fifty  Coloured 
Plates.— By  J.  S.  Miller,  A.L.S.  4to.  £2  12s  6'd. 
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A TREATISE  on  a SECTION  of  the  STRATA  from 

NEWCASTLE-UPON-TYNE  ro  the  Mountain  of  CROSS  FELL,  in 
Cumberland,  with  remarks  on  Mineral  Veins  in  general.  Also  Table# 
of  the  Strata  in  Yorkshire,  Dei  byshire,  &c.  To  which  is  added  a. 
Treatise  ou  the  Discovery,  the  Opening,  and  the  Working  of  Lead 
Mines,  with  the  Dressing  and  Smelting  of  Lead  Ores.  Second  Edition, 
greatly  enlarged.— By  West  garth  Forster.  ' 18s.  large  Paper  l 6s. 

GEOLOGY  and  MINING  REPORT  on  the  LEIN- 
STER COAL  DISTRICT.— By  Richard  Griffith,  Jun.  Esq.  Inspector 
General  of  His  Majesty’s  Royal  Mines  in  Ireland,  Mining  Engineer  to 
the  Dublin  Society,  F.  R.S.  Ed.  &c.  &c.  &.  8vo.  18s. 

GEOLOGY  and  MINING  SURVEY  of  the  CON- 
NAUGHT COAL  DISTRICT  in  Ireland. — By  Richard  Griffith,  Jun. 
Esq.  Inspector  General  of  His  Majesty’s  Royal  Mines  in  Ireland,  Mining 
Engineer  to  the  Dublin  Society,  F.R.S.  Ed.  &c.  &c.  &c.  8vo.  12s. 

An  INTRODUCTION  to  the  STUDY  of  FOSSIL 

ORGANIC  REMAINS,  especially  of  those  found  in  the  British  Strata, 
intended  to  aid  the  Student  in  his  Enquiries  respecting  the  nature  of 
dossils,  and  their  connection  with  the  formation  of  the  Earth. — By 
lames  Parkinson,  Fellow  of  the  Royal  College  of  Surgeons,  M.G.S. 
&c.  &c.  &c.  Price  12s.  bds. 

The  GENERA  of  RECENT  FOSSIL  SHELLS,  for  the 

use  of  Students  in  Conchology  and  Geology,  with  original  Plates.— By 
James  Sowerby,  F.L.S.  &c.  conducted  by  George  Brertingham  Sowerby, 
F.L.S.  Sec.  in  monthly  numbers,  4s.  plain,  or  6s.  coloured. 

Eight  FAMILIAR  LECTURES  on  ASTRONOMY, 

intended  as  an  Introduction  to  the  Science,  for  the  Use  of  Young  Per- 
sons and  others  not  conversant  with  the  Mathematics.  Accompanied  by 
Plates,  numerous  Diagrams,  and  a copious  Index.  By  William  Phillips, 
M.G.S.  Sec.  Second  edition.  7s.  boards. 

- PHARMACOLOGIA;  comprehending  the  Art  of  Pre- 
scribing upon  fixed  and  scientific  principles  ; together. with  the  History 
of  Medicinal  Substances.  By  J.  A.  Paris,  M.D.  F.R.S.  F.L  S.  Fellow 
of  the  Royal  College  of  Physicians  of  London  ; Honorary  Member  of 
the  Board  of  Agriculture;  Fellow  of  the  Philosophical  Society  of  Cam- 
bridge; and  of  the  Royal  Medical  Society  of  Edinburgh;  and  late  Se- 
nior Physician  to  the  Westminster  Hospital,  &c.  &c.  &c.  Fifth  edit, 
enlarged.  Price  11.  5s.  2 vols.  8vo. 

.MEDICAL  JURISPRUDENCE,  comprehending  Me- 
dical, Chemical,  Anatomical,  and  Surgical  Investigations,  applicable 
to  Forensic  Practice ; for  the  Instruction  and  Guidance  of  Coroners, 
Magistrates,  Barristers,  and  Medical  Witnesses.  With  a copious  Ap- 

R radix  of  Statutes,  Cases,  and  Decisions.  By  John  Ayrton  Paris,  M.D 
R.S.  F.L.S.  Fellow  of  the  Royal  College  of  Physicians,  &c.  See.  &c. 
and  John  S.  M.  Fonblanque,  Esq.  Barrister  at*  Law.  3 vols.  8vo. 
Price  S6s.  boards. 

A TREATISE  on  the  STRUCTURE,  ECONOMY,  and 

DISEASES  of  the  LIVER,  with  an  Enquiry  into  the  Component  Part* 
of  Bile  and  Biliary  Calculi ; to  which  are  added,  an  account  of  the 
Hepatitis  of  India,  with  Observations  on  the  prevalent  use  of  Mercury 
in  the  Diseases  of  this  Country.  By  William  Saunders,  M.  D.  &c.  See. 
Physician  Extraordinary  to  the  Prince  of  Wales.  Fourth  edition. 
Price  9s.  boards. 
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RESEARCHES  into  the  LAWS  and  PHENOMENA'  of 

PESTILENCE;  including  a Medical  Sketch  of  the  Plague  of  Londoa 
in  IG65,  and  Remarks  on  Quarantine,  with  an  Appendix ; containing 
Extracts  and  Observations  relative  to  the  Plagues  of  Malta,  Morocco, 
Noya,  and  Corfu;  being  the  subject  of  the  Anniversary  Oration 
delivered  before  the  Medical  Society  of  London,  tn  the  Spring  of  1820, 
and  published  at  their  request.— By  T.  Hancock,  M.D.  Licentiate  of 
the  Royal  College  of  Physicians,  and  Physician  to  the  City  and  Finsbury 
Dispensaries.  8s.  boards. 

The  PARENT’S  MEDICAL  and  SURGICAL  AS- 
SISTANT; intended  for  the  Use  of  the  Heads  of  Families,  Parochial 
Clergymen,  and  others,  affording  familiar  and  popular  Directions  for 
the  Management  of  the  Sudden  Illnesses  and  various  Accidents 
that  require  a prompt  and  judicious  Treatment,  and  will  not  admit  of 
the  delay  necessary  for  procuring  regular  Advice. — By  Thomas  Ayre 
Bromhead,  M.B.  Christ's  College,  Cambridge.  Price -Is.  in  boards. 

A PRACTICAL  TREATISE  on  the  Nature,  Symptoms, 

and  Treatment  of  GUTTA  SERENA.  Illustrated  by  Cases.— By  John 
Stevenson,  Esq.  Surgeon- Oculist  and  Aurist  to  His  Royal  Highness  the  Duke 
of  for their  Royal  Highnesses  the  late  Pt  incest  Charlotte , and  the  Prince 
Leopold  of  Saxe  Cohourg ; Member  of  the  Royal  College  of  Surgeons  ; Lecturer 
on  the  Anatomy , Diseases,  and  Operations  of  the  Eye  and  Ear  ; and  Surgeon  to 
the  Institution  for  the  Cure  of  Cataract,  under  the  Patronage  of  His  Majesty, 
Price  7«.  6d.  boards. 

A TREATISE  on  the  CHEMICAL  niSTORY  and  Me-t 

dical  Powers  of  some  of  the  most  celebrated  MINERAL  WATERS, 
with  Practical  Remarks  on  the  Aqueous  Regimen;  to  which  is  added, 
Observations  on  the  use  of  Cold  and  Warm  Bathing.  By  W.  Saunders, 
M.  D.  Slc.  &c.  Price  9s.  6d.  boards. 

MEDICAL  DIRECTIONS  for  the  Use  of  Navigators  and 
Settlers  in  Hot  Climates.  By  Thomas  M.Winterbottom,  M.D.  Physician 
to  the  Colony  at  Sierra  Leone.  Price  2s.  6d.  boards. 

A POPULAR  TREATISE  'on  the  Remedies  to  be  em- 
ployed in  Cases  of  PblSONING  and  APPARENT  I)EATH;  including 
the  means  of  detecting  Poisons,  of  distinguishing  real  frotp  apparent 
Death,  and  of  ascertaining  the  Adulteration  of  Wines.  By  M.  P.  Orfila, 
Physician  to  the  King,  &c.  See.  Translated  by  William  Price,  M D. 
tinder  the  inspection  of  the  Author.  Price  6s.  boards. 

MEDICAL  BOTANY ; containing  Systematic  and  Gene- 
ral Descriptions,  with  Plates  of  all  the  Medicinal  Plants,  indigenous  and 
exotic,  comprehended  in  the  catalogues  of  the  Materia  Medica  of  the 
Royal  Colleges  of  Physicians  of  London  and  Edinburgh,  accompanied 
with  a circumstantial  account  of  their  medicinal  effects,  and  of  the 
diseases  in  which  they  have  been  most  successfully  employed.— By 
William  Woodville,  M.D.  late  Fellow  of  the  Royal  College  of  Physi- 
cians of  London.  In  4 vols.  4to.  containing  274  Plates.  Second  edi- 
tion, Price  £4  9s.  in  bds.  plain,  and  £8  11s.  6d.  correctly  coloured 
from  Nature.  * 

An  ESSAY  on  CHEMICAL  ANALYSIS;  chiefly  tran- 
slated from  the  Fourth  Volume  of  the  last  Edition  of  the  * Trait4  do 
Chimic  Elementairc,  par  M.  Thenard/  with  additions,  comprehending 
all  the  latest  Discoveries  and  Improvements  in  this  branch  of  th« 
Science;  with  Plates.  By  John  George  Children,  F.R.S.  L.&E.  F.A.S. 
Jcc.  &c.  In  one  vol.  8vo.  Price  16s.  boards. 


CATALOGUE  OF  BOORS. 

BRITISH  CONFERVA;  or  Coloured  Figures  and  De- 
scriptions of  the  BRITISH  PLANTS  referred  by  Botanists  to  the  Genus 
Conferva. — By  Lewis  Weston  Dillwyn,  E.R.S.  & F.L.S.  4to.  Price 
£5  11*. 

A DICTIONARY  of  CHEMISTRY  and  MINERALO- 
GY, with  an  account  of  the  Processes  employed  in  many  of  the  most 
important  CHEMICAL  MANUFACTURES;  together  with  a De- 
scription of  Chemical  Apparatus,  and  various  Tables  of  Weights  and 
Measures,  Chemical  Instruments,  See.  &c.— To  which  is  added  an  Ap- 
pendix, illustrated  with  sixteen  Engravings.  By  A.  & C.  R.  Aikin.  Price 
£4  10s.  2 vols.  4to.  boards. 

*#*  The  Appendix  maybe  had  separate,  18s.  boards. 

A MAP  of  SCRIPTURAL  and  CLASSICAL  GEOGRA- 
PHY; accompanied  by  an  Historical  and  Descriptive  Volume,  in  Demy- 
Octavo:  wherein  the  ORIGIN  of  NATIONS  is  particularly  examined 
and  discussed ; with  reference  to  the  numerous  authorities.  The  whole 
intended  to  facilitate  a Knowledge  of  the  Progressive  Colonization  of 
the  Earth,  and  to  establish  more  clearly,  the  Foundation  of  Universal 
and  Chorographical  History.— Respectfully  dedicated,  by  permission,  to 
the  Right  Hon.  Lord  Grenville,  Chancellor  of  the  University  of  Oxford. 

By  Thomas  Heming,  of  Magdalen  Hall.  Price  One  Guinea. 

REMARKS  on  the  EDITIO  ALTERA  of  the  PHAR- 
MACOPOEIA LONDINENSIS,  and  on  Dr.  Powell’s  Translation  and 
Annotations.  By  Richard  Phillips,  F.R.S.  F.L.S.  &c.  Price  3s.  6d.  bds.  ♦ 

The  BOTANIST’S  GUIDE  through  ENGLAND  and 

WALES.— By  Dawson  Turner,  F R.S.  Ac.  Ac.  Ac.  and  Lewis  Weston 
Dillwyn,  R.F.S.  Ac.  &c.  See.  2 vols.  bds.  14s. 


Shortly  will  he  published , 

The  second  edition,  continued  and  corrected,  of 

. An  INTRODUCTION  to  MEDICAL  LITERATURE, 

including  a SYSTEM  of  PRACTICAL  NOSOLOGY,  intended  as  a 
Guide  to  Students,  and  an  Assistant  to  Practitioners;  together  with  de- 
tached Essays  on  the  Study  of  Physic,  on  Classification,  on  Chemical 
Affinities,  on  Animal  Chemistry,  on  the  Blood,  on  the  Medical  effects 
of  Climates,  on  the  Circulation,  and  on  Palpitation.  By  Thomas 
Young,  M.D  F.R.  & L.S.  Fellow  of  the  Royal  College  of  Physicians, 
and  Physician  to  St.  George’s  Hospital. 

In  one  vol.  ISmo.  illustrated  by  plates  and  diagrams, 

The  NATURAL  HISTORY  OF  METEORITES,  or 

6 f those  remarkable  masses  of  Iron,  and  of  Earthy  and  Metallic  Com- 
pounds, which,  at  difierent  periods,  have  fallen  from  the  Atmosphere, 
as  well  in  England,  as  in  many  other  countries,  including  remarks  on 
their  probable  origin.  With  an  Historical  Introduction,  shewing  that 
the  worship  of  them  was  widely  prevalent  in  former  ages,  and  that  it 
still  continues  in  certain  Pagan  countries ; and  an  Appendix  of  Tables, 
. Ac.  By  E.  W.  Braylcy,  Junior. 
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